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ACUTE PANCREATITIS WITH PARTICULAR REFERENCE TO ITS 
FREQUENCY AND DIFFICULTIES IN DIAGNOSIS 


AARON I. GROLLMAN, M.D., GERALD L. Baum, M.D., Harotp K. Moss, M.D., 
AND SANDER GOODMAN, M.D., CINCINNATI, OHIO 


(From the Departments of Surgery and Internal Medicine, Jewish Hospital) 


HE observation that an isolated, distended loop of small intestine may be 

seen frequently in the scout film of the abdomen in the early stages of acute 
pancreatitis! and the routine determination of the blood serum amylase in all 
patients with abdominal emergencies of indefinite etiology has permitted the 
detection of 45 cases of acute pancreatitis in a 250 bed general hospital during 
a period of 16 months. This condition apparently is far more common than is 
suggested by the literature. Bockus and Raffensberger,? for example, encoun- 
tered only 10 cases in 14 months; Siler and Wulsin,’ 111 cases in 8 years; God- 
frey,* 3 eases in 4 years; Puestow and associates,’ 20 cases in 12 years. Elman® 
described 17 cases verified at operation or necropsy. It is the purpose of the 
present communication to emphasize the frequency with which acute pancreatitis 
is encountered and to point out certain pertinent facts in the differential diag- 
nosis. 

We considered the diagnosis of acute pancreatitis to be established when 
the following criteria were fulfilled: (1) an elevation of the serum amylase above 
400 Somogyi units (24 cases); (2) a serum amylase over 200 Somogyi units when 
the determination was made 72 hours or more after the onset of symptoms (19 
cases); or (3) the demonstration at operation of the existence of the disease 
(2 eases). Excluded were other conditions associated with an elevated serum 
amylase, namely: (1) acute parotitis; (2) renal failure’; (3) trauma to the 
pancreas; and (4) perforation of the gastrointestinal tract.* ® 

Of the 24 patients manifesting an original serum amylase level in excess of 
400 Somogyi units, these determinations were repeated in 11 cases within 72 
hours after the onset of symptoms (Table I). Of these, the subsequent amylase 
level in 4 ranged from 60 to 177. In 1 it was 290, and in 6 the level remained in 
excess of 400 Somogyi units. Knight and Meuther stated ‘‘We feel that the 
normal range for serum diastase should be considered 80 to 150 units and that 
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Volume 29 ACUTE PANCREATITIS 167 
determinations between 150 units and 200 units are high normals and any read- 
ing above 200 units is definitely abnormal.’”° In order to make our criteria 
exacting we consider that a subsiding acute pancreatitis is present when a serum 
amylase determination made 72 hours after the onset of symptoms is over 200 
Somogyi units. Supporting this statement, there was no control level in our 
series above 170 Somogyi units. The diagnosis in 19 of the cases reported was 
based on the preceding criterion (Table II). Two cases were verified surgically, 
thus giving a total of 45 cases. This represents 0.87 per cent of the total ad- 
missions (5,070) to the medical and surgical services of the Jewish Hospital 
during the 16 months from June 1, 1948, to Sept. 30, 1949. This figure assumes 
more significance when compared with 6 cases diagnosed during the 24 month 
period Jan. 1, 1946, to Dee. 31, 1947. The frequency of this disease is also em- 
phasized when it is noted that during the period covered by our study there 
were 222 cases of acute appendicitis (established pathologically), 175 operations 
were performed for various types of biliary disease, and 13 patients with per- 
forated peptic ulcer were operated upon. 


DISCUSSION 


In our experience there are no definitive signs or symptoms pathognomonic 
of acute pancreatitis; only awareness of the entity and prompt serum amylase 
studies will differentiate it from other acute abdominal emergencies. It is dif- 
ficult to differentiate with any degree of certainty acute cholecystitis, with or 
without cholelithiasis, from acute pancreatitis. This is borne out by the fact 
that 14 of our cases (31 per cent) were admitted with an initial diagnosis of 
acute gall bladder disease. The coexistence of pancreatic and biliary tract 
pathology is admittedly high. Every case of acute cholecystitis should have a 
serum amylase determination since the presence of acute pancreatitis may miti- 
gate against immediate surgery.® 

As noted in the tables, 6 cases (13.3 per cent) were originally diagnosed as 
acute intestinal obstruction. It is important that any obscure case of intestinal 
obstruction be differentiated from acute pancreatitis. Acute mechanical intes- 
tinal obstruction requires immediate operation, while in early acute pancreatitis 
operative interference is generally considered to be contraindicated. Of the 
24 cases in our series with amylase levels over 400 Somogyi units, a previously 
described radiologic finding on a scout film, namely a sentinel loop of distended 
small bowel,’ was present in 12 cases (50 per cent) and simulated the early find- 
ings of mechanical obstruction. From time to time cases of acute mechanical 
intestinal obstruction are operated upon but the surgeon fails to reveal the site 
of obstruction. A common explanation is that the obstruction had relieved it- 
self as a result of the relaxation that occurred during anesthesia. It is conceiv- 
able that some of these cases represent instances of acute pancreatitis with seg- 
mental ileus simulating clinically and roentgenologically acute mechanical ob- 
struction. 

Peptic uleer with or without complications was the original diagnosis in 6 
(13.3 per cent) of our cases. Acute pancreatitis with liberation of enzymes into 
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the free peritoneal cavity may present the clinical picture of acute generalized 
peritonitis. Any suspected case of perforated peptie ulcer in which air is not 
demonstrable roentgenologically merits serum amylase studies prior to surgery. 
Conversely, elevation of serum amylase may occur following ‘‘free perforation 
of gastroduodenal lesions with liberation of pancreatic amylase into the peri- 
toneal cavity and its subsequent absorption.’” 

Myocardial infarction was the initial impression in 6 cases (13.3 per cent). 
In view of the present use of anticoagulants in coronary thrombosis (contra- 
indicated in acute hemorrhagic pancreatitis), the need for prompt differentiation 
is obvious. The problem is further complicated by electrocardiographic changes 
reported in pancreatitis.‘ One case with a serum amylase determination of 
2,000 was originally diagnosed as diaphragmatic pleurisy. If one realizes that 
acute pancreatitis is a common disease often mimicking acute lesions above the 
diaphragm, a serum amylase determination in questionable cases may avoid 
many pitfalls. 

In view of the various initial impressions revealed by the tables it is readily 
seen that acute pancreatitis can mimic many acute thoracic or abdominal emer- 
gencies. It is interesting to note, as the tables show, that the initial diagnosis 
of acute pancreatitis was made in but 4 instances. However, it was considered 
as a possibility in many of the cases. It is our feeling that acute pancreatitis 
has previously been clinically suspected or recognized only in fulminating cases. 
Awareness of its frequency will naturally lead to the recognition of earlier and 
milder eases. 

Many surgeons have had the experience that, in spite of history, physical 
and laboratory findings pointing to the presence of a surgical abdomen, and 
after thorough and painstaking exploration, they are unable to demonstrate any 
morbid lesion. Possibly many such instances are cases of acute edematous 
or interstitial pancreatitis without fatty necrosis. In any acute abdominal 
emergency, where the diagnosis is questionable, a serum amylase determination 
may prove as important as the routine leucocyte and differential blood count in 
arriving at the correct diagnosis and preventing an unnecessary laparotomy. 


CONCLUSION 


1. The incidence of acute pancreatitis is much greater than has been re- 
ported in recent publications. The occurrence of 45 cases in a 16 month period 
in a 250 bed general hospital appears significant, particularly when compared 
with the incidence of common surgical entities. 

2. Acute pancreatitis may mimic many acute thoracic or abdominal emer- 
gencies. 

3. The determination of the serum amylase level is imperative in abdominal 
or thoracic emergencies of questionable etiology. 


Acknowledgments.—The authors are indebted to the members of the staff whose cases 
were used in the preparation of this paper. They also wish to thank Dr. Philip Wasserman, 
Director of the Department of Pathology, for his very kind cooperation in making available 
data useful in preparing this manuscript. 
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DIAGNOSTIC MORPHOLOGY OF ABERRANT PANCREAS 
OF THE STOMACH 


REportT OF FIvE CASES 


WiLuiAmM H. BENNER, M.D., HINEs, ILL. 


(From the Department of Pathology, Hines Veterans Administration Hospital) 
INTRODUCTION 


BERRANT pancreatic tissue was first described by Schultz in 1727, accord- 
ing to Hunt and Bonesteel.’ Klob is credited with making the first his- 
tologice studies of this condition in 1859. Extensive reviews of the literature with 
case reports have been made every few years since 1900.1" * *° ** *° The review 
of Barbosa and associates! summarized in table form most of the cases described 
in the literature up to 1944, and added 41 cases from the Mayo Clinic. The 
recent paper of Busard and Walters'® further summarized the literature up to 
1948 and added one ease, bringing the total reported cases in the literature to 
543. 
NOMENCLATURE 
The most popular term applied to this condition in the earlier literature is 
‘‘aberrant pancreas.’’ Barbosa and co-workers' favored the term ‘‘heterotopic 
pancreatic tissue.’’ Clarke™ stated that the frequent occurrence of undifferenti- 
ated ductlike formations with or without pancreatic tissue has been the source of 
such terms as ‘‘ineompletely differentiated accessory pancreas,’’ ‘‘choristoma,’’ 
‘‘adenomyoma,’’ and ‘‘Brunner’s adenoma.’’ He pointed out the frequent 
association of smooth muscle in apparently increased amounts with pancreatic 
tissue or ductlike structures. He also emphasized that recognizable pancreatic 
tissue may be lacking, the abnormality consisting only of masses of smooth 
muscle through which epithelial channels course. These different histologic 
pictures indicated, to him, various degrees of differentiation of the same funda- 
mental process. Accordingly, he suggested the term ‘‘myoepithelial hamartoma’’ 
to embrace the entire group ranging from simple ducts combined with masses 
of smooth muscle to completely adult-appearing pancreatic tissue. 


ETIOLOGY 


Most of the authors’ concepts of the etiology of aberrant pancreas maintain 
that this anomaly is antenatal in origin. Moore* adequately discussed the 
theories of etiology. King and MacCallum” felt that the condition is an acquired 
lesion secondary to chronic inflammation. Contrary to this theory are the 
observations that (1) in the majority of case reports inflammatory changes seem 


Published with the permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions ex- 
pressed or the conclusions drawn by the author. 
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to be lacking, and (2) the lesion has been found in infants only a few days old. 
In the cases to be described in this report evidences of active inflammation or 
sequellae thereof are lacking. 


INCIDENCE 


In the majority of instances aberrant pancreas is an incidental finding at 
autopsy, although in the report of Barbosa and associates! 25 of 41 of their 
cases were considered clinically significient. Waugh and Harding,’* in review- 
ing the autopsy series of Letulle, Opie, Katsurada, Feyrter, and Duff, Foster, 
and Bryan found the incidence of aberrant pancreas in some part of the body 
to be about 0.9 per cent. Marshall and Aranoff?® found 3 instances of aberrant 
pancreas in a surgical series of approximately 500 gastric tumors. Barbosa 
and colleagues! stated that aberrant pancreas was encountered in about 1 in 
every 500 operations in the upper abdominal region. Since over 50 per cent 
of recorded cases have been described in the stomach or duodenum, laparotomy 
probably reveals only about one-half of those that actually exist in these organs 
because of the limitations of examination of these structures at laparotomy as 
compared to autopsy. 

Branch and Gross'® deseribed 24 cases in patients ranging in age from 8 
days to 82 years. Waugh and Harding™* concluded from their review of the 
literature that males are affected about twice as often as females. 


LOCATION 


Aberrant pancreatic tissue has been described in the stomach, duodenum, 
jejunum, ileum, Meckel’s diverticulum, mesentery, omentum, spleen, gall blad- 
der, cystic duct, umbilical region, and liver. About 27 per cent of reported 
eases have been in the stomach, 28 per cent in the duodenum, 15 per cent in the 
jejunum, 5 per cent in Meckel’s diverticula, and the remainder infrequently 
in the other locations listed. 

In this report, 5 additional cases are added to the 149 cases which have 
been described in the stomach. 


CLINICAL SIGNIFICANCE 


Although aberrant pancreas probably frequently persists throughout life 
without symptoms it may occasionally make its presence’ felt in one of several 
ways: 

Mechanical.—It may produce pyloric or intestinal obstruction,” 1” 18 usually 
as a polypoid tumor, and may cause intussusception or predispose to diverticula 
by weakening the viscus wall.* * 3% 16 

Changes in the Pancreatic Tissue Itself —All the diseases which affect the 
panereas proper may occur in aberrant pancreatic tissue. Thus pancreatitis, 
necrosis, hemorrhage, cysts, and neoplasia have been described in the literature. 

Peptic Ulcer.—Oceasionally the aberrant pancreatic tissue in the wall of the 
stomach or duodenum is associated with a peptic type uleer of the overlying 
mucosa. At best this would explain but a minute fraction of peptic ulcers. 
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Tumor Mass Encountered at Laparotomy.—The majority of cases of aber- 
rant pancreas are without symptoms but may be encountered as a mass in the 
stomach, duodenum, or elsewhere, as an incidental finding at surgery. The im- 
portance of recognizing this abnormality when so encountered was emphasized 
by Branch and Gross,’® Danzis,’? and others, since it has often been misinter- 
preted as carcinoma and unduly radical surgery has been performed. 


SYMPTOMATOLOGY 
The symptoms, if any, may be suggestive of gastric or duodenal ulcer, pyloric 
obstruction, cholecystitis, common duct obstruction, or indeterminate digestive 
symptoms.” 38 
REPORT OF CASES 
CaSE 1.—P. S., a 21-year-old white man, died of generalized reticulum-cell sarcoma. An 
incidental finding at autopsy was a circumscribed elevation of the gastric mucosa about 2 em. 
proximal to the pyloric ring on the posterior wall. The elevation was 1.3 cm. in diameter and 
9.5 em. in height. The center of this lesion was umbilicated. Centrally the umbilication led 
into a pouchlike space about 0.5 cm. wide at the neck and 0.8 em. wide at the base. This 
pouch appeared to be lined by a continuation of the gastric mucosa. Small secondary folds 
in the wall of the pouch produced a spiral valvelike appearance leading into the depths. The 
subjacent connective tissue of the stomach wall felt thickened and firm. Microscopic exam- 
ination revealed a pseudodiverticulum of the gastric mucosa, underlying which were a few 
lobulelike collections of pancreatic acini and ramifying ductlike structures lined by cylindrical 
cells with pale cytoplasm. The ducts and acinar tissue appeared identical to those of the 
pancreas proper. 


CASE 2.—C. K., a 50-year-old white man, entered the hospital in a moribund state suf- 
fering from lobar pneumonia, and died 16 hours after admission. An incidental finding at 
autopsy was an alteration of the gastric mucosa 4 em. proximal to the pylorus near the greater 
curvature. The alteration consisted of an oval elevation 1 cm. in diameter and 0.7 cm. in 
height. At the apex of this nodule was a crater about 0.6 em. in depth. The mucosa formed 
a thin secondary fold which tended to spiral downward along the inner walls. A discoid 
area of thickening could be felt in the stomach wall subjacent to the mucosal alteration. 
This area was vaguely outlined on inspection of the external surface. Microscopic examina- 
tion revealed a pseudodiverticulum of the mucosa associated with pancreatic acini in lobules 
and ductlike structures lined by pale cylindrical cells in the submucosa (Fig. 1). Another 
anomaly in this patient was a Meckel’s diverticulum about 20 cm. above the ileocecal valve, 
lined by small intestinal-type mucosa. 


CasE 3.—J. B., a 54-year-old white man, entered the hospital because of upper ab- 
dominal pain, nausea, and vomiting. Physical findings and laboratory studies revealed no 
significant abnormalities. Gastroscopy revealed a cascade stomach, but considerable spasm 
prevented visualization of the pylorus. Barium x-ray studies of the stomach revealed per- 
sistent narrowing in the pyloric region with a suggestion of a crater in this area. The duo- 
denal bulb could not be visualized adequately. The patient’s symptoms persisted under medi- 
cal ulcer management and 6 weeks after admission a subtotal gastrectomy was done. 

Pathology.—The specimen consisted of the distal two-thirds of the stomach and proximal 
2 ecm. of the duodenum. Just beyond the pylorus on the posterior wall of the duodenum was 
an indurated ulcer crater 1 cm. in diameter and 0.4 cm. in depth. Histologically this was a 
benign ulcer. Near the lesser curvature about 1.5 cm. proximal to the pyloric ring was a 
moundlike elevation 0.5 cm. in diameter. Centrally this mound was depressed, and probing 
revealed an opening 0.3 cm. in diameter which led into a deep, elongate pouch in the sub- 
mucosa, where several ductlike structures opened into its base. In the adjacent submucosal 
tissue were several lobules of pancreatic acini and a multitude of ducts of varying size lined 


by pale cylindrical cells (Fig. 2). 
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CASE 4.—E. B., a 31-year-old Negro man, entered the hospital with the complaints of 
belching, bloating, occasional nausea, and vomiting. These symptoms had been present inter- 
mittently for 3 years and he had been under the care of a private physician who put him 
on medical uleer management, which was reported to have temporarily relieved his symptoms. 
Physical examination and laboratory studies revealed no significant abnormalities. Barium 
meal revealed an oval-shaped filling defect about 1.5 em. in its greatest diameter lying in the 


Fig. 1 (Case 2).—Low-power view of a section through a mucosal pseudodiverticulum. 
In the submucosa lobules of pancreatic acini and ductlike structures formed a discoid mass, 
part of which can be seen, 


Fig. 2 (Case 3).—High-power view to show ducts and acini of aberrant pancreatic tissue. 
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Fig. 3 (Case 4).—Roentgenogram showing an oval-shaped area of decreased density in 
the antrum of the stomach. There is a central stellate depression containing barium. This 
was interpreted as a polypoid mass with central ulceration. 





Fig. 4 (Case 4).—Photomicrograph illustrating the ductlike structures in the mus- 
cularis of the stomach, There was hyperplasia of smooth muscle which constituted the bulk 
of the mass. Such a section might be mistaken for adenocarcinoma because of the apparent 
invasion of smooth muscle. 
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distal portion of the antrum adjacent to the greater curvature of the stomach. This filling 
defect contained a central stellate depression containing barium. This was interpreted as a 
polypoid lesion with a crater (Fig. 3). Laparetomy was performed 4 weeks after admission. 
A nodule was felt in the prepyloric region of the stomach wall. This was excised by elliptical] 
excision. 

Pathology.—The specimen consisted of an elliptical segment of stomach wall 4 by 2 em. 
The serosal surface showed a vague nodulation. The mucosal surface showed a mound of 
the mucosa 1.5 em. in diameter and 1 em. in elevation. Centrally there was a crater which 
did not appear ulcerated. The crater was about 1 cm. in depth. Microscopically the mound 
and crater were covered and lined with gastric mucosa. In the adjacent submucosal tissue 


Fig. 5. 
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Fig. 6. 


: Fig. 5 (Case 5).—Photograph illustrating the gross appearance of the mucosal pseudo- 
diverticulum. This gross feature was present in all the cases in this series. 

Fig. 6. (Case 5).—Photograph illustrating the subserosal mass of pancreatic tissue as 
oo Sm the external surface, The serosa has been excised to visualize the nodule more 
clearly. 
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and muscularis were several ductlike structures of varying size (Fig. 4). In one area, asso- 
ciated with large ducts, were a few small acini of pancreatic type. This tumor would cor 
respond closely to the adenomyomas of the older literature. 





Case 5.—R. W., a 45-year-old Negro man, died with far-advanced pulmonary tuberculo 
sis the day after admission. An incidental finding at autopsy was an alteration of the gastric 
mucosa consisting of an umbilicated elevation with a central pouchlike depression (Fig. 5). 
It was 1 em. in diameter and 3.5 em. proximal to the pylorus on the posterior wall. In the 
serosa opposite this mucosal alteration was a finely lobulated mass of cream-colored tissue 
1 em. in diameter and 0.5 em. in thickness (Fig. 6). Microscopic examination revealed a 
mucosal pseudodiverticulum associated with ducts and acinar tissue typical of the pancreas 
proper. A collection of acini identical in appearance to those in the submucosa was found 
incorporated in the gastric mucosa lining the pseudodiverticula (Fig. 7). 





_ Fig. 7 (Case 5).—Photomicrograph illustrating the presence of acinar structures in the 
gastric mucosa which are identical to those in the submucosa and the pancreas proper. 


PATHOLOGY 


The morphology of aberrant pancreas in general may be described as a 
relatively firm mass which tends to be finely lobulated and when visible is yellow. 
cream-colored, or white. It may be spherical, ovoid, almond-shaped, or discoid 
and flattened. The size ranges from a few millimeters to 6 em. in greatest dimen- 
sion. The mass is usually located in the wall of a viseus, where it may project 
as a polypus into the lumen.’® 7?) 14 It may lie in the submucosa, in the mus- 
cular layers, in the subserosa, or any combination of these. In the stomach most 
masses of aberrant pancreas are encountered in the distal one-third, usually at 
or within 5 or 6 em. of the pylorus. They are found with equal frequency on 
both the anterior and posterior walls and either greater or lesser curvature. 

A common feature in this series of 5 consecutive cases of aberrant pancreas 
in the stomach was an associated alteration of the overlying mucosa. This con- 
sisted of a moundlike elevation covered by mucosa which, at the apex of the 
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mound, dipped down into a centrally located pit or pouch. As viewed from 
above, the apex of the mound showed a continuous circle of mucosa with a cen- 
tral depression or cavity. (Fig. 5). This circle or lip of mucosa outlined an 
opening of variable size ranging from 1 to 5 mm. in diameter. The opening led 
into a pouch or pocketlike space (Fig. 1). This gross appearance might be 
likened to a relatively flat voleano cone with a deep central crater. In each case 
the gastric mucosa both grossly and microscopically extended up the slopes of 
the mound, formed the liplike crest, and then continued down the inner walls 
to form the lining of the pouch. In brief, this mucosal alteration constituted 
a pseudodiverticulum. In 2 of the cases there were incompletely formed sec- 
ondary folds of mucosa which spiraled down the inner walls of these pouches, 
producing an appearance much like that of some umbilici. The depth of these 
pseudodiverticula varied from 0.5 em. to 1 em., and in all cases seemed to extend 
to about the level of the boundary between mucosa and submucosa. In the sub- 
mucosal connective tissue beneath these pouches well-differentiated pancreatic 
tissue and ductlike structures were encountered (Fig. 2). The pancreatic tissue 
tended to be arranged in lobules of acini. Ductlike structures ramified among 
them, but were often more abundant than in normal pancreas. These ducts 
were lined by tall columnar cells with pale cytoplasm. The duct arrangement 
was rather haphazard in that they seemed to wander irregularly into the adja- 
cent submucosal connective tissue and musculature of the stomach wall and in 
some sections were not associated with acinar tissue (Fig. 4). In some of the 
specimens an apparent junction could be seen between the ductlike structures 
and the gastric mucosal glands in the depths of the pseudodiverticula. These 
conglomerate masses of ducts and acinar tissue constituted a palpable and some- 
times visible mass in the wall of the stomach. The color, when visible, was 
rather light cream or white. The masses tended to be almond-shaped or discoid 
and finely lobulated grossly (Fig. 6). 


DISCUSSION 


Many of the descriptions of the gross lesions in the literature are quite 
vague and leave much to be desired. Occasionally, descriptions of the combina- 
tion of aberrant pancreas and pseudodiverticulum of the gastric mucosa are 
encountered. Thus Branch and Gross’? described a 2 by 3 mm. mucosal nodule 
like a nipple with a 1 mm. mouth overlying a mass of aberrant pancreas near 
the pyloric ring of the stomach in a 1-month-old infant. They found 2 other 
eases with stomach involvement, each of which had an ulcer overlying the pan- 
ereatic nodule. Chapman and associates® found a 3 by 1 em. mass of aberrant 
panereas just proximal to the pylorus. The mucosa overlying the mass was 
umbilicated and in the depths of the umbilication there was a small ulceration. 
One of Clarke’s'! 4 cases involving the stomach was described as having a mass 
of aberrant pancreas, 2.3 by 1 em., in the antrum of the stomach. On the over- 
lying mucosal surface was a peculiar umbilication 0.5 em. in diameter and 0.5 
em. in depth. The mucosa turned down into it but appeared intact over the 
bottom. Faust and Mudgett’s’ case was described as having a ‘‘teat-like’’ 
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elevation near the pylorus, under which was a nodule of pancreatic tissue. One 
of Barbosa’s' cases was described as having a shallow, diverticulum-like recess 
of the mucosa 1.5 em. in diameter and 1 em. proximal to the pylorus, associated 
with a 5 mm. nodule of aberrant pancreatic tissue. Waugh and Harding’® de- 
scribed a ‘‘mucosal variation’’ 1.3 em. in diameter and 2.5 em. above the pylorus, 
overlying a mass of pancreatic tissue. (A more detailed description would be 
desirable.) Busard and Walters'® described a case of gastric aberrant pancreas 
2.5 em. above the pylorus, the overlying gastric mucosa showing 2 diverticula 
leading down to this rest. Roach and Poppel?! deseribed a polypoid mass of 
aberrant pancreas in the antrum of the stomach, the center of which was slightly 
umbilicated. Gardiner®* described a large diverticulum of the stomach with a 
mass of aberrant pancreas near the tip. In the same stomach was another mass 
of aberrant pancreas in the mucosa with a small opening which would admit a 
narrow probe to a depth of 2 em. Weischselbaum** described a diverticulum 
of the stomach the size of a ‘‘bean’’ associated with a mass of aberrant pancreas 
the size of a ‘‘hemp seed.’’ Cohen® described a mass at the pylorus which bulged 
out over the external surface as a hard spherical nodule 3 em. in diameter. The 
mucosa overlying the mass was depressed and granular. On the duodenal side 
was a small elevation with a central opening which, on probing was found to 
continue into the depth of the nodule. Microscopically, several ducts coalesced 
to form a large duct which opened into the umbilication. In Simpson’s* review, 
in 1927, several of the cases from the older literature showed umbilicated altera- 
tions of the mucosa. 

In a period of about 3 years 5 cases of aberrant pancreas in the stomach 
were personally observed. All of these were associated with a pseudodiverticu- 
lum of the overlying gastric mucosa. Two were surgical cases and 3 were in- 
cidental findings at autopsy. The first one encountered was very striking and 
puzzling on gross examination. Microscopie study disclosed its true nature. 
The subsequent 4 were readily recognized by their gross appearance, and were 
proved microscopically to contain pancreatic tissue. No similar alteration of 
the gastric mucosa was encountered without associated pancreatic tissue during 
this period. Since the 4 subsequent lesions were readily identified on gross 
examination following microscopic study of the first one, it is believed that the 
gross morphology previously described in detail may prove to be of considerable 
diagnostic value in identifying this lesion. Descriptions of this peculiar mor- 
phology are encountered only in a small minority of cases in the literature. 
However, as in the fourth and fifth cases of this report, the openings of the 
pseudodiverticula were quite small and could have been easily overlooked. As a 
matter of fact, the stomach from the fifth case had been examined by one ob- 
server and was said to show no abnormality. Since I was specifically looking for 
this type of lesion, re-examination revealed one just proximal to the pylorus 
(Fig. 5). The mucosal alteration was a flattened mound about 8 mm. in diam- 
eter and 4 mm. high. There was but a slight central dimpling noted, but a 
probe revealed an opening and after tenacious mucus has been teased out with 
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forceps the opening could be seen. It seems likely that a pseudodiverticulum 
component of this lesion could have been overlooked in many of the cases re- 
ported in the literature. At least some descriptions are so vague that it appears 
that the gross examination was very casual. Moreover, in numerous reported 
eases it would appear that the writer did not have the opportunity of personal 
observation of the gross specimens. If specifically sought, it seems probable 
that such a feature would be encountered more often. 

Although this combination may oceur only in a minority of cases of aber- 
rant pancreatic tissue involving the stomach it seems significant that 5 con- 
secutive cases showed such a feature. A sizeable percentage, if not a major- 
ity, of cases, should show this morphology, which would appear to be relatively 
diagnostic of aberrant pancreas in the stomach. This ean be of practical im- 
portance to the operating surgeon since the literature contains frequent reports 
in which aberrant pancreas has been mistaken for carcinoma and unduly radical 
surgery has been performed. The surgeon, if he encounters a nodule or mound 
in the mucosa of the stomach, should inspect its surface carefully for an open- 
ing or umbilication. Wiping away mucus with a sponge or gently probing may 
reveal a diverticulum. If one is found and it is associated with a mass in the 
wall, he is probably dealing with aberrant pancreas and local excision should be 
adequate. A pseudodiverticulum associated with an intramural nodule of pan- 
creatic tissue of the stomach, although occasionally encountered in the literature, 
seems to have been regarded as a curiosity and little emphasis has been placed 
upon it. Since it has enabled us to identify the lesion grossly in 4 cases it is 
suggested that if this morphology is not pathognomonic, it is at least highly sug- 
gestive of gastric aberrant pancreas. It is important for the pathologist, in 
addition to the surgeon, to recognize this lesion grossly since frozen sections may 
show only ductlike structures apparently infiltrating the muscular coats and be 
misinterpreted as carcinoma (Fig. 4). Oceasionally the roentgenologist will be 
puzzled by prepylorie alterations of the mucosal pattern, usually suggestive of 
a polyp.'* 1% 21. It is conceivable that the pseudodiverticula previously described 
could trap some barium and simulate an uleer erator. This seems to have oc- 
curred in Case 4. Finally, this type of lesion may be encountered on gastro- 
scopic examination. 

In considering the etiology of the pseudodiverticula 2 possibilities suggest 
themselves. It may be the primary anomaly, which, if occurring early in de- 
velopment, the pluripotentiality of the gut epithelium would allow to differen- 
tiate into pancreatic-like structures. The occasional presence of pancreatic acini 
within the lamina propria (Fig. 7) would suggest a local origin from gut epi- 
thelium. The apparent opening of some of the ducts into the pseudodiverticula 
would be in favor of a local origin. Finally, the inward protrusion of the crater 
would speak for a primary rather than a secondary alteration. However, the 
mucosal alteration may be secondary to the pancreatic tissue. Bolognesi?? was 
able to produce diverticula in the duodenums of dogs by the implantation of 
pancreatic tissue. Simpson‘ and others suggested that the mass of pancreatic 
tissue may weaken the muscularis of the visecus involved and lead to diverticula. 
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Perhaps a traction mechanism is involved wherein peristalsis exerts a force on 
the pancreatic tissue which in turn may drag adherent mucosa outward. True 
diverticula undoubtedly are produced by such factors as traction and attenua- 
tion of the muscularis, but in this series of cases only the mucosa participated 
in the formation of the sae. The sacculations were produced by a piling up 
and inward protrusion of mucosa rather than by a bulging into the submucosa 
or muscularis, so that traction did not seem to be a factor in producing the 
pseudodiverticula in this series of cases. 


SUMMARY 


Five cases of aberrant pancreas of the stomach are described, all of which 


presented a peculiar and diagnostic alteration of the gastric mucosa consisting 
of a pseudodiverticulum overlying the aberrant tissue. This combination of 
lesions was so characteristic that the subsequent 4 were readily recognized 
grossly after learning the true nature of the first one from microscopic study. 
The literature is reviewed and occasional instances of a similar morphology are 
cited. It is believed that if the previously described picture is kept in mind it 
will be of aid to the surgeon and the pathologist in the recognition of aberrant 
pancreas involving the stomach, which is frequently misinterpreted as malig- 
naney. This combination of lesions should be encountered in a sizeable per- 
centage of cases, and, if reeognized, unnecessarily radical surgery can be avoided. 


Acknowledgment.—I am indebted to Mr. Peder Lund, photographer at Hines Veterans 


Administration Hospital, for the photomicrographs appearing in this article. 
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INTUSSUSCEPTION IN CHILDREN UNDER TWO YEARS OF AGE 


AN ANALYSIS OF Firty-Four CAses From CuHariry HospiITaL or LOUISIANA AT 
NEw ORLEANS 


H. ReEIcHARD KAHLE, M.D., New ORLEANS, LA. 
(From the Department of Surgery of the School of Medicine of Louisiana State University) 


URING the 34 year period ending in 1938, 151 patients with intussusception 

were treated at Charity Hospital of Louisiana, 78 of whom died.’ Kighty- 
eight of these cases, well over one-half of the total number, occurred in children 
between 2 months and 2 years of age. There were 56 deaths in this group (63.6 
per cent). Between 1938 and the present time a number of advances have 
increased the factors of safety in intestinal surgery, including technical refine- 
ments, standardization of preoperative rehabilitation and postoperative man- 
agement, and the availability of effective chemotherapeutic and antibiotic agents. 
It seemed reasonable to expect, therefore, when an analysis of intussusception in 
young children between 1938 and the present time was undertaken, that the 
mortality would show a very significant decrease. As so often happens, how- 
ever, when the data were analyzed, the facts did not entirely support the op- 
timistie predictions and expectations. Between 1938, the terminal year of the 
first analysis, and Dee. 31, 1949, 54 children with intussusception were treated 
at Charity Hospital with 14 deaths (25.9 per cent). The children were between 
2 days of life (a 7 month premature infant) and 2 years. It is true that a 
mortality of 25.9 per cent represents a material reduction from a mortality of 
63.6 per cent, but it is still shockingly high for a condition which presents so 
few diagnostic problems and in which, indeed, the clinical picture is most of the 
time entirely typical. 

ANALYSIS OF CASES 


For the most part, an analysis of the data in these 54 cases shows a con- 
tinuation of the trends indicated in the previous analysis. Thus the yearly 
distribution continues to be highly uneven, ranging from a high of 10 cases 
in 1942, when the total hospital admissions were the third lowest in the period 
under consideration, to a low of 3 in 1945 and 3 in 1949, when the hospital 
admissions were, respectively, the fourth lowest and the second highest in the 
1939 to 1949 period. 

Seasonal Incidence.—The seasonal incidence also continues to be uneven, 
with the greatest number of cases occurring in the hot months. Twenty-seven 
patients were treated during the May-September period, which are the hottest 
months of the year in New Orleans. Six others were treated in April, and 3 
others between October 1 and 15, both periods when it is frequently hot in this 
city. Hipsley? has commented on the same seasonal tendency in intussuscep- 
tion, but there is no more valid explanation for it than there is for the uneven 
yearly incidence. 
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Race.—In the cases of intussusception reported in 1938, the white patients 
considerably outnumbered the Negro, the distribution in the very young chil- 
dren being 52 to 36. This distribution was, in general, in accord with the hos- 
pital admissions, which were then running roughly 55 to 45 in favor of the 
white population. In the second series the Negro children far outnumbered the 
white, the distribution being 41 to 13. This reversal, however, is in general 
accord with the reversal in hospital admissions, which are now running about 
58 to 42 in favor of the Negro. This trend was first evident about 1939 and has 
continued with increasing clarity since that date. The explanation for the de- 
ereased white admissions is believed to be improvement in the economic status 
of the level of the population formerly served by the hospital. The economic 
status of Negroes has also improved, though to a lesser degree, but private 
facilities for their treatment are minimal in Louisiana. 

Sex.—The greater frequency of intussusception in males, which is noted in 
all recorded series, was also evident in this series. In the 54 cases there were 
36 male children, of whom 28 were Negroes, and 18 females, of whom 13 were 
Negroes. 

Age Incidence.—It is unfortunate that more of the reported series of in- 
tussusception are not confined to those cases which occur in the first year or two 
of life or do not analyze this group of cases separately, since this is the period 
in which the bulk of the incidence oceurs. In the 610 cases observed by Gross 
and Ware,’ for instance, which is the largest recorded series managed, so to 
speak, under controlled conditions, 72 per cent occurred in the first year of life 
and 84 per cent before the second year. The youngest child was 3 days old. 
In Oberhelman and Condon’s* 107 cases, also reported from a children’s hos- 
pital (Cook County), 68 per cent occurred in the first year of life and 21 per 
cent in the second. 

In the Charity Hospital series, 50 of the 54 cases oceurred in the first year 
of life and the great majority of these (41) occurred between the third and 
eighth months inclusive. One ease occurred in the first month of life (in the 
2-day-old premature infant already mentioned) and 1 in the tenth month. Two 
occurred in the ninth month and 5 in the twelfth month. Of the remaining 
41 eases, 4 occurred in the eighth month, 5 in the third month, 6 in the seventh 
month, 8 in the fourth month, and 9 each in the fifth and the sixth month. 

For this distribution, though it is in accord with the general experience, 
there is no reasonable explanation. Ladd and Gross,° among others, have sug- 
gested that the change from milk to a more solid diet, which usually occurs at 
about the time the incidence, of intussusception is greatest, may in some way so 
alter peristalsis that the condition is initiated. In the Charity Hospital series 
there seemed to be an unusually large number of breast-fed children (28 of 
the 34 for*whom this information was stated) and in a few instances the 
intussusception occurred immediately after the child had been weaned. In the 
absence, however, of data on the proportion of breast-fed children in this area 
not much significance can be attached to these facts. 
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ETIOLOGIC FACTORS 


Causative factors of intussusception are no more apparent in this series 
than in other recorded series. In only 1 ease, in fact, in which a Meckel’s 
diverticulum initiated the process, was an unmistakable cause and effect re- 
lationship demonstrable. If there is any relationship between a change in feed- 
ing habits or a concentration of cases in the hot months of the year, both of 
which have already been mentioned, it has not yet been elucidated. Ladd and 
(iross’ noted that allergy is a possible (and rather tempting) explanation, but 
added that no evidence has been advanced to substantiate the theory. 

One child had a history of gastroenteritis several months before the onset 
of the intussusception, but the lapse of time was so considerable that the cause 
and effect relationship is not convincing. In the following case the evidence 
seems somewhat more conclusive : 

An 18-month-old Negro boy in March, 1946, swallowed what was described as ‘facid’’ 
from a car battery. He recovered after an apparently quite acute illness. Early in July 
he began to suffer from abdominal pain and spasmodic vomiting, accompanied by visible 
‘*knots in the stomach.’’ There was no fresh blood in the stools, but they were watery 


and black. He had had fever for 5 days before his admission to the hospital August 5. 
Examination showed a greatly undernourished child. The abdomen was distended and 
peristalsis was visible. In the left lower abdomen was a firm, cylindrical mass, which ex- 
tended toward the umbilicus and downward to the rectum. By rectal examination it felt 
smooth and firm; there was no blood on the examining finger. At operation, which was 
performed without preparation 7 hours after the child was admitted, a double intussusception 
was found, of the ileum into the cecum and of the colon into the rectum. The cecum rup- 
tured during the reduction of the ileocolic intussusception and a large amount of spillage 
ensued. The cecum and distal ileum were resected, and side-to-side ileotransverse colostomy 
and cecostomy were performed. Death occurred 12 hours after operation, clinically from 
shock, bilateral bronchopneumonia, and dehydration. The pathologist noted that part of 
the acute and chronic colitis with ulceration found on examination of the reseeted specimen 
appeared to be weeks or months old and he speculated that an old inflammatory process 
(typhlitis versus appendicitis) might have served as a starting point for the intussuscep- 


tion. 


Three eases in this series are of particular interest because they occurred 
within a period of 4 years in siblings of the same Negro parents. The first case 
occurred in 1942, in an 8-month-old girl. She had been ill for approximately 15 
hours with pain, vomiting, and bloody stools, when she was brought to the 
hospital. It was a serious error to instruct the parents to bring her back to 
the clinic in the morning, for a delay of 12 hours ensued before she was admitted 
and operated upon. The second ease occurred in 19438, in a 3-month-old boy. 
He was brought to the hospital 514 hours after the onset of symptoms and was 
operated upon 2 hours later. The third child, another boy, experienced his in- 
tussusception in 1945, following an upper respiratory infection, at the age of 
5 months. The time lapse before his admission to the hospital was not recorded, 
but he was operated upon 3 hours after he was first seen. : 

In all of these patients the intussusception was ileocolic. All were reduced 
without special difficulty, but in the first patient, in whom the delay in hos- 
pitalization had occurred, a questionable area in the cecum, whieh was quite 
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mobile, was exteriorized through a McBurney incision. This child’s convales- 
cence was complicated by chicken pox and the second boy’s by acute otitis 
media, but all survived. 

In none of these patients could a common predisposing cause, environmental 
cireumstanee, or anatomic formation be found. The familial occurrence is sug- 
gestive of the similar striking tendency observed in hypertrophic pyloric stenosis. 


CLINICAL PICTURE AND DIAGNOSIS 


The clinical picture of intussusception is so well known that a detailed 
discussion of symptoms and signs would be quite unjustified here. For the most 
part these cases presented the classical pattern. Pain was present in every 
patient and was the first symptom in all but 2. In 1 of these 2 patients the 
appearance of the intussusception through the rectum was the first sign of illness. 
In the other, whose history will be related in detail later, the first symptoms were 
anorexia, vomiting, and constipation. Forty-nine patients had a history of 
bloody stools and 43 had a history of vomiting. In 32 patients a definite mass 
could be palpated without anesthesia. Most often it was in the left lower quad- 
rant and it usually followed the outline of the colon or part of the colon. It 
was most often described as sausagelike but in 1 instance it was described as 
eordlike. The mass could be felt by rectum in 17 of the 34 patients in whom 
this method of examination was employed, and it had prolapsed through the 
rectum in 2 patients, in 1 of whom, as just noted, the prolapse was the first sign 
of illness. 

In a few other cases there were variations, some marked, from the classical 
picture. In a fair number nervousness and irritability were noted as having 
preceded clear-cut symptoms; this prodrome does not seem to be mentioned in 
most recorded cases. Two children, as already mentioned, had gastrointestinal 
upsets for several days before the symptoms of intussusception appeared. One 
child had influenza, 1 otitis media, and 2 had upper respiratory infections. It 
is doubtful that either the number or the type of antecedent illness differed from 
what would be found in any other series of acute abdominal conditions in young 
children. 

The following case, however, is so different from the usual case of intussus- 
ception that it is described in detail: 

A l-year-old Negro girl was admitted to the hospital Nov. 6, 1947, with a history of 
loss of weight and several upper respiratory infections for the preceding 3 months. She had 
symptoms of another cold November 3. November 6 she refused nourishment and began to 
vomit. The bowels could not be moved. She was taken to the hospital 814 hours after the 
first symptoms. The eyes were sunken, the skin dry, she was extremely drowsy, and all reac- 
tions were sluggish. The temperature was 99.2° F., pulse 120, and respirations 26. Impaired 
resonance and decreased breath sounds were noted over the right side of the chest. On the 
first examination it was thouglit that feces were palpable in the large bowel. A second, later, 
examination by the chief of the pediatric service revealed a definite mass in the right upper 


quadrant. The reetal examination was negative and there was no blood on the examining 


finger. A third, still later, examination by the surgical consultant confirmed the presence of a 

movable, nontender mass in the right upper quadrant, and also revealed a fecal impaction. 
Because of the pneumonic process present and the poor condition of the child, operation 

based on the suspicion of intestinal obstruction was not regarded as justified until the fecal 
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impaction had been removed by enema and flush. When this had been accomplished, flat plate 
of the abdomen showed multiple fluid levels, and operation was at once proceeded with (644 
hours after the child had been admitted to the hospital). 

Exploration of the abdomen through a low right rectus incision under cyclopropane 
anesthesia revealed an ileocolic intussusception. The ileoileal intussusceptum had passed into 
the cecum and ascending colon to the hepatic flexure. By taxis it was possible to reduce the 
intussusception except for the ileoileal part (214 to 3 inches). Resection was therefore 
resorted to, with open end-to-end anastomosis. The laboratory reported that the resected 
specimen was gangrenous. A blood transfusion into the marrow of the femur was carried 
out during the operation and the child was removed from the table in excellent condition. 

Her recovery was uncomplicated except for persistent roentgenologic evidence of some 
pathologic process in the chest. Tuberculosis was suspected but positive sputum was never 
obtained. The child was readmitted with measles 17 days after her discharge, and at this 
time acid-fast bacilli were found in gastric washings. She died Feb. 5, 1948. Autopsy revealed 
bilateral tuberculous pneumonia, tuberculosis of the liver, spleen, and kidneys, and tuberculous 
ileocolitis and mesenteric lymphadenitis. 


Although this case was completely atypical, and although the picture was 
confused in 1 or 2 other instances, the fact remains that the diagnosis, in retro- 
spect, seems obvious in most of these cases and it is difficult to understand why 
it was delayed in so many of them. Not much is said in the records about 
medical advice before the children reached the hospital, but inexcusable delays 
occurred in at least 2 eases. One Negro child was seen by 2 physicians, neither 
of whom suggested hospitalization. One white child, in spite of a clear-cut his- 
tory of sudden pain and bloody stools, was first given sulfadiazine in liquid form 
and then was given sulfa tablets when vomiting was added to the other symptoms. 
Hospitalization was finally advised when the child’s abdomen became distended 
and she had a convulsion. The preadmission delay in this case was 34 hours 
and the temperature when she reached the hospital was 106° F. by rectum. Both 
of these children survived. 

There were also certain inexplicable diagnostic errors committed by the hos- 
pital staff. Some diagnoses were delayed because rectal examination was omitted, 
a simple precaution which should be employed almost automatically in all acute 
abdominal conditions in young children. One child, as already noted, was sent 
home from the admitting room to return to the elinie in the morning. She 
survived, but another, who was discharged 12 hours after admission with a diag- 
nosis of gastroenteritis, was not so lucky. She died when she was operated upon 
after she had been readmitted. In another fatal case operation was delayed for 
4 days while the child was treated for bacillary dysentery. Errors of this kind 
would be avoided if it were remembered that it is typical for children with in- 
tussuseception to be quite well between attacks of pain. 

There is, unfortunately, nothing unusual in these mistakes. In the cases 
of intussusception reported from Charity Hospital in 1938, 3 of the 88 children 
were refused admission when they were first brought to the hospital.t Nor is the 
error confined to this institution. In 3 cases reported by Ravitch and MeCune® 
from Johns Hopkins Hospital, the children were also discharged from the hos- 
pital and all 3 lost their lives. Two were operated upon promptly when they 
were readmitted, but in the third case there was an additional delay of 47 hours. 
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Roentgenologic Examination.—Roentgenologic examination is sometimes 
helpful in the diagnosis of intussusception but in most cases is not really neces- 
sary. In only 25 of Ladd and Gross” 484 patients reported in 1941 was the 
diagnosis sufficiently in doubt to require this adjuvant method, and their expe- 
rience is probably typical. 

In most eases in the Charity Hospital series an erect or flat plate was or- 
dered, and in about one-half of the examinations it showed gaseous distention, 
fluid levels, or both. Barium enema was used for diagnostic purposes in 24 
patients, in 22 of whom intussusception was demonstrated. In 2 patients the 
intussusception had reached the hepatic flexure and in 1 it had reached the 
cecum. In the remaining patients it had reached the left one-half of the colon, 
which, for anatomic reasons, is the usual stopping place. As a matter of fact, 
the exact stopping place of the intussusception does not seem a matter of great 
pathologie or prognostic importance. 

It might be said here that the classification of the type of intussusception 
in the 50 patients in this series in whom the abdomen was opened is not entirely 
clear. Three patients had colocolic, 2 compound, and 2 multiple intussusceptions. 
In 36 of the remaining 43 patients the records stated that the small bowel had 
telescoped into the large bowel but did not distinguish between the ileocolie and 
ileocecal varieties. 

THERAPY 

Spontaneous Reduction—Spontaneous reduction is a possibility in in- 
tussusception, even in patients in whom no surgical methods have been used 
to accomplish it. It happened in 5 patients in this series. In 1, improvement 
was so striking that operation was withheld, but in the other 4 laparotomy was 
done. In 2 of these the intussusception was found completely reduced, though 
the condition of the bowel left no doubt that it had been present. No manipula- 
tions were necessary, but in 1 patient a very redundant sigmoid was fixed to 
the lateral peritoneal wall. In the third patient, who had an ileocolice intussuscep- 
tion into the rectum, reduction had been accomplished only as far as the cecum 
and had to be completed manually. In the remaining patient reduction was 
also only partial, and about 2 inches of ileum, together with the appendix, had 
to be milked out of the cecum. There were no deaths in the 5 patients with spon- 
taneously reduced intussusception. 

Reduction by Barium Enema.—Intussusception continues, I think properly, 
to be regarded at Charity Hospital as a surgical emergency. Except in an 
occasional, quite recent, case in this series it was not the policy on any of the 
3 services represented in this material to use a barium enema as a means of 
therapy, though one gets the impression that in some patients the x-ray staff, 
with the tacit consent, if not the active cooperation, of the surgical resident, tried 
to massage and reduce the intussusception in the course of a barium enema. 

Whether or not it was a deliberate policy to use a barium enema thera- 
peutically, it is a fact that intussusception was reduced during the enema in 
) patients in this series. In 1 of these, roentgenograms following barium enema 
were reported negative, but the roentgenologist, at fluoroscopy, found a definite 
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envelope through which, after gentle massage, he was able to force the barium. 
In 2 other patients the reduction was observed to occur during fluoroscopy and 
continued freedom from symptoms seemed to make operation unnecessary ; 
when a child who has been screaming and writhing in pain ceases to ery and 
falls asleep on the x-ray table, there is little doubt that the cause of his trouble 
has been corrected. In the 2 remaining patients the fact of complete reduction 
was established at operation, which was performed for purposes of confirmation. 
Although the bowel in both cases was regarded as viable, death occurred in 1 
patient 9 hours after operation and at autopsy gangrene of the affected segment 
and generalized peritonitis were found. The speed of the death suggests that 
the condition of the bowel was not properly evaluated, and the case illustrates 
one of the dangers inherent in this method. If it is difficult to evaluate the 
status of the bowel when it can be inspected and palpated, it is even more dif- 
ficult to evaluate its status when the abdomen is not opened. Ravitch and 
MecCune,® from experimental and clinical evidence, believed that it is not pos- 
sible to reduce gangrenous bowel by the hydrostatic pressure employed in the 
proper use of the barium enema method. 

There is no doubt that certain of the results reported by this method are 
far better than those reported for surgical measures. Between 1939 and 1948, 
according to Ravitch and McCune,® 21 operative reductions of intussusception 
were performed at the Johns Hopkins Hospital with 5 deaths, against 33 reduc- 
tions by barium enema with no deaths. In 24 of the 33 patients intussusception 
was reduced by the barium enema alone. In the remaining patients laparotomy 
was done for confirmation or to complete the reduction at the ileocecal valve. 
Similarly good results have been reported from other clinies, particularly in 
Seandinavia and Australia, where the method has always been more sympa- 
thetically received than in American clinics. 

On the other hand, as Ladd and Gross*® emphasized, before leaping to con- 
clusions, one must be certain that the surgical and nonsurgical series being com- 
pared are actually comparable. In most reported cases of successful reduction 
by nonsurgical methods, they pointed out, the time lapse between the onset of 
symptoms and the institution of therapy was very much lower than in most 
surgical series. Quicker hospitalization for this condition, they noted, was be- 
ing obtained in Australia 30 years ago than in the United States in 1941. In 
1909 Clubbe reported an average illness of 17 hours before hospitalization, while 
in Ladd and Gross’ most recent cases the time lag was 30 hours. The same 
situation holds for more recent series: in the 18 eases reported by Lindberg 
and Morales’ in 1949, in all of which barium enema was successfully employed, 
all the patients were seen within 14 hours, and in 14 of the 18 cases the time 
lag was between 1 and 6 hours. 

Be this as it may, my own opinion is that it is no longer possible to ignore 
the barium enema method, and I have employed it tentatively in all of the 
patients whom I have handled recently, both at Charity Hospital and in my 
private practice, though by no means with uniform success. The argument that 
there is a considerable loss of time can be dismissed promptly. If the operating 
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room personnel is notified when the barium enema is begun, the total time lost 
does not amount to an hour, and during this period it is possible to carry out 
the restorative measures which are usually needed before surgery is undertaken. 

The method must be used with every possible precaution. All manipula- 
tions must be gentle. The hydrostatic pressure must not be more than 3 feet 
(though some experienced users of the method believe 5 feet safe). Not more 
than 3 attempts at reduction should be made. If fluoroscopic evidence of suc- 
cess is not apparent after the third, operation should be resorted to without 
delay, and in many apparently successfully treated patients it would be the 
part of wisdom to investigate the ileoceeal region through a McBurney incision 
or, if symptoms have been present a long time, through a right rectus incision. 

The cardinal consideration in any attempt at hydrostatic reduction is that 
the patient should be in the hands of the surgeon before, not after, it is made. 
It is as unfair to the surgeon as it is to the child to eall him in only after the 
method has been employed and after valuable time has been lost waiting for 
conclusive evidence of failure. 

Surgical Therapy.—Fitty patients were submitted to operation in this 
series, 6 of them, as already noted, for confirmation of spontaneous or barium 
enema reduction of the intussusception. 

Thirty patients, of whom 7 died, were submitted to simple reduction of 
the intussusception and 10 others to reduction combined with various other 
procedures. Appendectomy was done in 3 eases, in 2 of which the patholo- 
gist’s report of a nonpathologie organ was at variance with the surgeon’s deserip- 
tion. In the third case periappendicitis was present. In 2 patients, 1 of 
whom died, small areas of gangrene on the cecum were inverted. In 1 patient 
a suspicious area on the cecum was exteriorized through a McBurney incision. 
In 1 patient a small tear of the ceeum was repaired with Lembert sutures. In 
1 patient both the cecum and the ileum required repair; cecostomy was done 
on the second day, and re-suture of the wound after evisceration 3 days later. 
This patient died. In another patient who died, a Meckel’s diverticulum was 
excised, with transverse closure of the base; intestinal obstruction from acute 
angulation of the bowel occurred on the fifth day. In the remaining ease, 
which also ended fatally, the ileum was tacked to the colon and the colon to 
the lateral peritoneal wall. 

Resection was required in 4 patients. Two resections of the right colon 
were followed by ileotransverse colostomy and cecostomy. <A resection of the 
ileum for gangrene was followed by side-to-side anastomosis, and a similar re- 
section, performed on the only patient in this group to survive, was completed by 
open end-to-end anastomosis. 

Neither anesthetic nor incision could be said to influence the outcome in 
any of these 50 cases. The most popular anesthetic was ether, occasionally given 
by the open drop method, more often with Vinethene or ethylene induction. The 
right reetus muscle-splitting incision was most often used, with the center of 
the incision opposite the level of the umbilicus, for the obvious reason that the 
most difficult portion of the reduction of an intussusception is usually the last 
few inches of the ileum. 
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FACTORS OF MORTALITY 

One thing might be said before beginning a discussion of factors of mor- 
tality, in partial extenuation of this unhappy record. These figures are from 
a large public institution which treats patients in the lower social levels, on which 
the mortality is almost invariably higher for acute abdominal conditions than 
it is on private services. On the other hand, a most disconcerting feature of 
the second Charity Hospital series is that the explanation usually given (and 
usually fairly given) for unusually high mortalities at this institution, namely, 
the large proportion of Negro patients, simply does not hold in this series: There 
was a preponderance of Negro patients, it is true (41 of 54), and more than 
20 per cent of them (9) died. But the white mortality, 5 of 13 patients, was 
very much higher, and for this reversal of the usual trend there seems no ex- 
planation at all. 

The time lag from the onset of symptoms to the patient’s admission to the 
hospital was in this series, just as in other reported series, the most important 
single factor of mortality. Of the 54 patients, only 11 were admitted within 
12 hours of the onset of symptoms and only 10 others within 24 hours. Eight 
had been ill more than 3 days. The eases in which the delay was more than 
3 or 4 days were in all probability instances of chronic recurrent intussuscep- 
tion, for a continuing acute intussusception of such duration would be inecom- 
patible with life. That there were relatively few instances in this series in 
which the duration was really brief is shown by the fact that bloody stools, 
which do not usually occur until an intussusception has lasted 12 hours or more, 
were present in 49 of the 54 cases. 

The evaluation of the surgical risk is perhaps not valid after the event. 
For what it is worth, however, it may be said that only 14 of the 54 patients 
seemed to be classifiable as good surgical risks when they were first seen, while 
19 were obviously poor risks. With only 2 exceptions, in the fair-risk group, 
the mortality was concentrated in the poor-risk group. 

It is an interesting, and I think significant, fact, even though the numbers 
are small, that the duration was longer, and there were more deaths, in patients 
brought into the hospital from out of the city than in those resident in the city 
and its immediate environs. In the latter group there were 33 patients, 5 of 
whom died. In the out-of-town group there were 21 patients, 9 of whom died. 

On the whole, operation was performed with reasonable promptness once 
the patients reached the hospital. The average delay between admission and 
operation was from 1 to 4 hours in 28 patients, and from 4 to 9 hours in 21 
other patients. Most of this time was spent in legitimate diagnostic procedures 
and preoperative preparation. In 2 patients delays of 9 and 18 hours were de- 
liberate; barium enema had apparently accomplished reduction of the intussus- 
ception but operation was done later, for confirmation. One is at a loss, how- 
ever, to explain, let alone to justify, hospital delays of 4 days, which were 
permitted in 2 fatal eases. 

While the primary reason for the deaths in this series was delay before 
admission to the hospital and, in 2 patients, delay after admission, other factors 
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sometimes played a part. There were a number of fatal cases in which better 
judgment at operation and more attention to details of preoperative and post- 
operative care might have turned the scale. 

One of these considerations has already been briefly mentioned: the risk of 
overlooking nonviable bowel, or poor surgical judgment in the difficult decision 
whether to resort to resection or to take a chance and return the bowel to the 
abdomen. In 3 cases nonviable bowel was found at autopsy after reduction, 
and in a fourth similar case either gangrenous bowel was left in the abdomen 
or thrombosis developed soon after operation. 

In 3 patients rupture of the bowel occurred during reduction. Perhaps 
these accidents were unavoidable, but their occurrence suggests two things, that 
reduction should always be by taxis, not by traction, and that it is sometimes 
wiser to cease attempts at reduction and resort to resection than to risk intra- 
peritoneal spillage by too vigorous efforts at reduction. Three of the 4 resections 
in this series resulted fatally, it is true, but death does not necessarily follow 
this procedure. Dennis*—who, it must be granted, is an unusually competent 
intestinal surgeon—has performed 8 resections without a fatality in infants 
from 39 days to 11 months of age, though he is the first to grant that his run of 
good luck may not continue indefinitely. 

In some patients in this series too much surgery was done. All 3 patients 
submitted to appendectomy along with reduction survived the additional proce- 
dure, but the pathologic reports on the excised appendices make one wonder 
whether they were really necessary. In the patient in whom a Meckel’s diver- 
ticulum was resected, the diverticulum was the initiating factor in the intussus- 
ception and the indications for its immediate removal seem justifiable. In this 
patient, however, fatal intestinal obstruction occurred as the result of a tech- 
nical error. 

Two cases in this series show very clearly that these children will not tol- 
erate too much surgery. In 1 instance, in which a tear in the cecum and another 
in the ileum had been closed at operation, cecostomy was undertaken, for no 
very clear reason, on the second day. The cecum could rot be found and ex- 
teriorization of the ileum was necessary. Evisceration«. «~ red 3 days later, and 
death 48 hours after the intestines had been replace” ue wound resutured. 
In the second of these patients resection was necessai, cause of a perforation 
of the descending colon and rupture of the transverse colon distal to the hepatic 
flexure. Ileotransverse colostomy was performed but the anastomosis leaked, 
and closure was necessary on the ninth day. The child died 48 hours later, 
in the course of bronchoscopy for atelectasis. 

Most surgeons have come to the conelusion that operations designed to pre- 
vent recurrence of the intussusception are neither useful nor justified. The 
2 patients in this series in whom the attempt was made fully justify this point 
of view. Intestinal obstruction followed in 1 patient within 2 months after the 
ileum had been tacked to the colon and the colon to the lateral peritoneal wall, 
and in the other 4 years after the sigmoid had been fixed in the same position. 
Neither patient survived. 
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Shock seems to have been the primary cause of at least 3 deaths in this 
series, and in none of these cases could either preoperative or postoperative 
therapy be considered adequate by present-day standards. Furthermore, in 
none of these cases was anything done to sustain the child in the course of 
operation. In a number of other cases, including both fatal and nonfatal 
‘ases, What constitutes proper preoperative care does not seem to have been 
appreciated, and this deficiency, together with postoperative care of the same 
inadequacy, were definite factors in the morbiditiy and mortality. 

Poor judgment in fluid administration was evident in the fatality which 
ensued when a 6-month-old child received an infusion of 500 ¢.c. of glucose 
solution. The convulsion preceding death may well have been the result of too 
much fluid, perhaps administered too rapidly. 

The children who were best prepared for operation received infusions of 
physiologic salt solution, glucose, or Ringer’s solution, frequently supplemented 
by blood, and after operation received the same therapy, supplemented as neces- 
sary by protein and vitamin adjuvants. On our own service no operative pro- 
cedure is begun until a cannula or needle has been placed in a vein (usually 
a scalp vein or the saphenous vein just above the malleolus) and an infusion 
has been started. If blood must be given, we follow the rule that no more than 
10 ¢.c. per pound of body weight should be given at any one time unless blood 
loss is extreme, which it usually is not in intussusception. We have had a reason- 
ably extensive experience with the use of the polyethylene tubing recommended 
by Alexander and his associates® for constant intravenous transfusion or infusion 
in children, and regard it as an extremely promising addition to the armamen- 





tarium. 

Like the child with pyloric stenosis, the child with intussusception who is 
put on the operating table cold will be taken off colder. External heat is main- 
tained during operation by means of hot water bottles, with the temperature 
regulated by a thermometer wrapped in towels. Very young infants are some- 
times wrapped in cotton wadding and after operation are placed in incubators. 
All patients receive continuous oxygen. 

The stomach should be emptied by aspiration before operation. In a fatality 
in this series which should not have occurred, the child aspirated a large amount 
of intestinal material because vomiting occurred on the operating table. Breath- 
ing stopped and resuscitation was necessary. Death occurred 7 days later and 
autopsy revealed lipoid pneumonia, with no leakage at the site of intussuscep- 
tion and no peritonitis. A catheter placed in the stomach before operation and 
aspirated at intervals could have prevented this death. In this same connec- 
tion, it is wise to handle obstructed bowel carefully, as fluid can easily be backed 
up into the stomach and regurgitated in overwhelming amounts. Gastric sue- 
tion is used as indicated after operation; a No. 10 French catheter is usually 
adequate for this purpose. 

A fair number of these children developed upper respiratory infections, 
bronchopneumonia, and acute otitis media during convalescence. Chemotherapy 
and antibiotic therapy were useful in these patients but were not routinely 
used if resection had not been done or peritonitis was not present. 
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Number 2 


POSTOPERATIVE INTESTINAL OBSTRUCTION 

The literature contains a good deal about recurrent intussusception, but 

says nothing, so far as can be determined, about postoperative intestinal obstruc- 
tion, of which there were 4 cases in this small series: 


A 7-month-old child recovered uneventfully, except for rather high fever, but was brought 
back to the hospital moribund 7 weeks later. A plain roentgenogram showed many obstructed 
loops of small bowel and autopsy revealed intestinal obstruction resulting from adhesions. 

A 6-month-old child was submitted to reduction of an ileocolic intussusception, after 
which the ileum was tacked to the ascending colon and the colon to the lateral peritoneal wall. 
A mesenteric lymphadenitis was present. &xtremely high fever was present only transiently 
in this patient, but low-grade fever persisted, and the temperature was still 100° F. when he 
was discharged on the eighth postoperative day. Two months later he was readmitted for 
intestinal obstruction caused by postoperative adhesions. The bowel was gangrenous and he 
died within 24 hours. We have noted intestinal obstruction as a sequel in a number of other 
patients with mesenteric lymphadenitis and shall watch such patients with particular care in 
the future. 

A 6-month-old child, already described, whose first symptom was protrusion of the intestine 
from the anus, was found at laparotomy to have no evidence of the intussusception, which had 
been replaced digitally from below and which had evidently reduced spontaneously. Recovery 
was uneventful except for high fever for 48 hours. Four years later this child was operated 
upon, successfully, for obstruction caused by adhesions about the terminal ileum. 

A 4-month-old child was submitted to reduction of an ileocolic intussusception which had 
partially reduced spontaneously when the abdomen was opened. Postoperative fever was not a 
feature in this patient. Five weeks later this child was operated upon for obstruction of the 
small bowel caused by adhesions at 2 definite points. Many other adhesions were present, and 
the small intestine was kinked and adherent throughout a segment which was assumed to be 
the one previously intussuscepted. This patient’s first admission to the hospital had been 
delayed, as already noted, while she was treated with sulfonamides on 2 occasions by the 
local physician. It is ironical that her second admission was similarly delayed while she was 
given ‘‘powders’’ on 2 visits by the same physician. At the end of 24 hours the mother, 
apparently on her own initiative, brought the child into the hospital. It is remarkable that 
this child survived her double jeopardy. 

Experience with these patients seems to suggest that even when recovery 
follows, intussusception may be associated with more extensive pathologic changes 
than are usually thought to occur. One reason for the lack of suspicion is the 
tendency to overlook postoperative fever. The frequency with which fever and 
toxemia occur after even uncomplicated reduction, in which the viability of 
the bowel has not been considered in doubt, was quite striking in this series. 
Ravitch and McCune® ealled attention to the presence of virulent organisms in 
the intestinal tract in these children, and it seems possible that abnormal ab- 
sorption through a damaged mucosa is a possible factor in the pyrexia. 

Whatever the reason, it might be a wise precaution to use Sulfasuxidine or 
Sulfathaladine after operation for the treatment of the enteritis which is almost 
invariably present. It is also wise to warn the family when the child is dis- 
missed that obstruction from postoperative adhesions is a possibility, so that 
no time will be lost in returning him to the hospital if symptoms should oceur. 


THE ROAD TO IMPROVEMENT IN INTUSSUSCEPTION 


The most hopeful feature of the present analysis is that there have been 
no deaths in the 10 infants with intussusception treated at the New Orleans 
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Charity Hospital since July, 1947. Five of them were handled (or supervised) 
personally, with recovery in all, including 1 case in which reduction could not 
be accomplished and resection with end-to-end anastomosis had to be done. 
Whether the absence of mortality foreshadows an encouraging trend or merely 
represents a run of good luck in a small number of eases it is of course not pos- 
sible to say. 

Beyond a doubt the surgical problems of infaney require a different ap- 
proach, and an appreciation of the special problems involved, which surgery 
at other ages does not require. Whether pediatric surgery should be a sep- 
arate specialty is perhaps open to debate. There is no question, however, that 
operations on very young children should be performed by surgeons with a 
special interest in pediatric surgery and with special experience in the field. 
The results achieved by Ladd and Gross,° for instance, in all varieties of surgery 
in childhood are far superior to those achieved by the general run of surgeons. 

The explanation of whatever personal suecess I have had in intussusception, 
and I think the explanation of most of the recent successful cases at Charity 
Hospital, lies in the fruitful cooperation which has been established between 
the pediatric service and the surgeons who handle pediatric surgery. Every 
instance of surgical disease in children is now jointly managed from the time 
the diagnosis is first suspected. The surgeon in charge of pediatric surgery is 
‘alled for every case of intussusception and supervises the management if he 
does not handle it personally. Questions of adequate hydration and chemical 
balance are settled by consultation. It is not an easy task to introduce a needle 
into the vein of an infant, either through the skin or by cutting down on the 
vein, and much eredit is due the resident staffs of both services for their skill 
and patience in this accomplishment. The selection of the proper time for 
operation is a matter of agreement. After operation, the surgeon decides when 
oral nutrition may safely be begun, but the pediatric service selects the formula 
and determines the amount and intervals of feeding. Both surgeons and pedi- 
atricians, in short, share the responsibility for these children, and whatever 
improvement has been wrought in the mortality and morbidity of this disease 
in recent years can largely be traced to that happy arrangement. 


SUMMARY 


1. To the 88 eases of intussusception in children under 2 years of age 
reported from Charity Hospital of Louisiana at New Orleans in 1938 there is 
now added a second series of 54 cases covering the period from that date to Dee. 
31, 1949. The mortality has fallen from 63.6 per cent to 25.9 per cent, which 
is still far too high for a disease which is ordinarily so clear-cut in its manifesta- 
tions and which presents so few diagnostic problems. 

2. These 54 cases are discussed from the standpoint of diagnosis, therapy, 
and factors of mortality. The possibilities of the barium enema method of re- 
duction, when it is properly applied, are emphasized. 

3. Delay before operation remains the chief reason for the high mortality 
in this condition. As a rule it can be laid at the door of the parents, but physi- 
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cians outside of the hospital are not free from blame, and even within the hos- 
pital inexplicable delays in treatment occurred. 

4. Postoperative intestinal obstruction, which occurred 4 times in this 
small series, does not seem to be emphasized as it apparently should be. It is a 
fruitful source of delayed mortality, as the 2 deaths in these 4 patients show. 

5. There have been no deaths in the 10 patients with intussusception treated 
at the New Orleans Charity Hospital since July, 1947, although in 1 instance 
resection was required. The improvement which has been achieved is attributed 
to a sounder concept of pediatric surgery and to an extremely fruitful coopera- 
tion between the surgical and pediatric services. 
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ESOPHAGEAL ACHALASIA (CARDIOSPASM) 
REPortT oF Two Cases WitH Unusual MANIFESTATIONS 
J. HARVEY JOHNSTON, JR., M.D., AND GeorGE E. Twente, M.D., JACKSON, Miss. 


LTHOUGH esophageal achalasia is preferable, cardiospasm is the term 
usually applied to the clinical syndrome of difficulty in swallowing asso- 
ciated with retrosternal pain and regurgitation of food, in which barium studies 
reveal dilatation of the esophagus with nonorganie obstruction of the lower 
esophagus and eardia. Vinson’? regarded eardiospasm as the most frequent 
eause of dysphagia in women and second only to eareinoma of the esophagus 
as a eause of difficult swallowing in men. 


ETIOLOGY 


The variety of synonyms (phrenospasm, idiopathie dilatation of the esopha- 
gus, megaesophagus, and so on) emphasizes the lack of agreement as to the 
etiology of this not infrequent syndrome. Although an excellent description 
with an ingenious mode of therapy similar to dilatation now practiced was 
outlined by Thomas Willis in 1679,* there is still little agreement as to the 
etiology and pathogenesis. Most observers believe the condition to be due to 
an abnormal neuromuscular control of the cardia. There is more evidence that 
this inecoordination manifests itself as a failure of relaxation (achalasia), but 
the theory of actual increased tonus of the eardiae sphincter (eardiospasm) is 
ehampioned by a few. Animal experimentation has been controversial and 
has only added to the confusion. It seems significant that no evidence of ab- 
normal function can be demonstrated clinically or by fluoroscopy in those 
patients whose esophagus has been completely Ceprived of its sympathetic nerve 
supply in the extensive thoracolumbar sympathectomies done for hypertension. 
Although atony and hypomotility of the stomach are constant after supra- 
diaphragmatie vagotomy, no such abnormality of the lower esophagus has been 
reported. Another theory of etiology ineriminates the diaphragm (phreno- 
spasm) and proposes a failure of relaxation, actual spasm, or incoordination of 
the diaphragmatie crura. Fibrosis of the para-esophageal connective tissue is 
ineriminated as a causative factor by others. We have not been impressed with 
the degree of fibrosis present in these cases and doubt its etiologie significance. 
There is some evidence that nutritional deficiency, particularly thiamine lack, 
may play a role in the pathogenesis. It is thus obvious that there is no unanimity 
of opinion as to the causative mechanisms in this disease. 

DIAGNOSIS 

The symptomatology is primarily referred to the upper gastrointestinal 
tract, but the pulmonary complications may overshadow the digestive complaints. 
The disease occurs more frequently in women than men by a ratio of three to 
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two. Although no age group is exempt, the majority of patients begin to have 
difficulty in the third and fourth decades of life. Emotional stress intensifies 
and aggravates the symptoms. 

The usual complaints are dysphagia, regurgitation of material from the 
esophagus, and epigastric or retrosternal pain. The onset of symptomatology 
may be quite abrupt but is usually insidious. Early, the dysphagia seems to be 
intermittent, but later it becomes persistent and progressive. The difficulty in 
swallowing is aggravated by eating hurriedly or in publie places. Suecessful 
swallowing may be accomplished by drinking large amounts of liquid and 
standing while eating. The regurgitation of food and secretion may occur 
immediately after meals or any time thereafter. Nocturnal regurgitation fre- 
quently occurs without awakening the patient and allows aspiration into the 
tracheobronchial tree with resultant pulmonary complications such as bronchi- 
ectasis and lung abscess. The esophagus may be sufficiently dilated to produce 
dyspnea and chronic cough from pressure. Epigastrie or retrosternal pain of 
varying severity is a usual complaint. It is occasionally quite severe and may 
be mistaken for coronary artery disease or biliary colic. The pain occasionally 
radiates to the angles of the mandible or mastoids. 

Physical examination is of little aid, for one usually finds only loss of 
weight and some emotional instability. Fluoroscopie study of the esophagus 
after ingestion of barium is the most important diagnostie aid. Character- 
istically a smooth, olive-tipped obstruction is noted in the distal esophagus, 
with moderate dilatation above the area of stenosis. In advanced cases marked 
dilatation and even angulation of the esophagus, producing S-shaped or flask- 
like deformities resembling large diverticuli, are noted. Esophagoseopy is 
difficult because of the dilatation and tortuosity of the esophagus and the re- 
tained food particles, but it is indicated, as carcinoma of the esophagus not 
infrequently complicates a true cardiospasm. There is some evidence that 
there may be more than a casual relationship between the two diseases. 

In the differential diagnosis care must be taken to exclude esophageal 
hiatus hernia, carcinoma of the cardiae end of the stomach or lower esophagus, 
benign stricture of the cardia, and diverticulum of the lower esophagus or 
upper stomach. Biliary tract and coronary artery disease should be carefully 
ruled out. 

TREATMENT 

The treatment of choice is mechanical dilatation or forceful stretching of 
the cardia with large sounds or expanding dilators, which will afford complete 
and often permanent relief in approximately 70 per cent of patients with cardio- 
spasm. Many of the remaining 30 per cent can be kept reasonably comfortable 
with periodic dilatations. Strict medical therapy which includes diet and the 
use of the various so-called antispasmodie drugs such as amyl nitrite and bel- 
ladonna is almost uniformly unsuceessful. Although there is evidence that the 
disease may be on a psychosomatic basis, relief of symptoms is rarely obtained 
with psychotherapy alone. 

Surgery becomes mandatory in approximately 10 per cent and is probably 
advisable in one-fourth of the patients with cardiospasm. As in other diseases 











198 JOHNSTON AND TWENTE rebruareetY 
february, 195 


in which conservative therapy is the usual one, there is a decided tendency to 
delay surgery too long. Ochsner and DeBakey,” * in a splendid review of the 
literature, have shown that the mortality of surgical intervention is little greater 
than that of dilatation. Unfortunately, this fact is not appreciated and no 
doubt accounts for the hesitancy of many physicians in advising surgery in 
the group not completely relieved by forcible dilatation of the cardia. No doubt 
the surgical and medical mortalities would be even more equalized if the deaths 
from pulmonary complications resulting from no or poor response to conserva- 
tive therapy were added to the latter. 























Fig. 1—Diagram of Grondahl-Heyrovsky esophagocardioplasty showing side-to-side anas- 
toumosis between esophagus and cardia. Note U-shaped incision extending through narrowed 
end into dilated portion of esophagus. Careful layer approximation is essential to avoid 
troublesome spur formation. 

The prime indication for operation is failure to respond to adequate dilata- 
tion of the cardia. When there is great dilatation, elongation, and tortuosity 
of the esophagus, surgery usually becomes necessary. This is particularly true 
in cases in which there has been aspiration with secondary pulmonary changes. 
In the past a variety of surgical procedures directed at the dilated esophagus 
per se, at the diaphragm, or upon the nerve supply of the esophagus have been 
advocated, but subsequently discarded because of uniformly poor results. The 
Grondahl-Heyrovsky esophagocardioplasty (Fig. 1), whereby a side-to-side 
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anastomosis similar to a Finney gastroduodenostomy is made between the 
esophagus and ecardiae end of the stomach, gives uniformly good results with 
clinical relief of symptoms and often with reduction in the dilatation of the 
esophagus. Comparable results are obtained with a Heineke-Mikuliez technique 
whereby a longitudinal incision is made through the stenosed area in the lower 
esophagus and cardia and closed transversely. Although an anastomosis of 
either type may be accomplished transabdominally or transthoracically, we are 
of the opinion that better exposure and more adequate anastomosis can be 
accomplished through the transthoracic approach (Fig. 2). One gains the 
impression from the recent literature that reduction in size of the esophagus 
more frequently follows transthoracic than transabdominal esophagocardio- 
plasties. It is imperative that the esophagogastrostomy incision be extended 
from the stomach through the lower contracted esophagus well into the dilated 


portion. 
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Fig. 2.—Diagram depicting excellent exposure of lower esophagus and upper stomach afforded 
by left transthoracic approach. 


CASE REPORTS 


The first case is one of severe achalasia beginning abruptly at the age of 2 
after an upper respiratory infection. Although Messeloff and associates,® in a 
comprehensive review of the literature from 1879 to 1927, were able to find 
only eleven authentic cases of cardiospasm in children under the age of 14, it is 
likely that many cases have been and are being overlooked, for physicians 
usually regard the syndrome as a functional disease of middle age. Moersch® 
was struck by the paucity of information in the literature on achalasia in infancy 
and childhood and reviewed 691 consecutive cases at the Mayo Clinic, finding 
thirty-four with date of onset prior to the age of 14. Three cases had their onset 
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before the age of 3. Birnberg? and Aikman! reported cases of cardiospasm in 
newborn infants proved radiologically a few days after birth. Vinson was of 
the opinion that cardiospasm of infaney was the result of temporary incoordi- 
nation of the nerve-musecle mechanism of swallowing and cited a ease with 
typical findings in an infant who returned to normal without therapy. 





Fig. 3. Fig. 4. 


Fig. 83 (Case 1).—Marked dilatation with some elongation was present throughout esopha- 


gus. Abrupt obstruction to passage of barium was found at the cardiac orifice. Three-hour 
progress film showed 90 per cent retention of barium within the dilated esophagus. 

Fig. 4 (Case 1).—Six months postoperative. Ready passage of barium into stomach with 
no evidence of obstruction in lower esophagus was found on fluoroscopy. Note decrease in 
caliber of esophagus. 


C. A. (St. Dom. No. 3738), a 9-year-old Negro girl, was hospitalized July 27, 1949, 
presenting intractable dysphagia and regurgitation. The history dated back seven years; 
at the age of 2 the child presented difficulty in retaining food. Due to economic circumstances 
adequate medical aid was not sought and the child became increasingly handicapped as her 
gastrointestinal symptoms became more constant and continuous. At the time of admission 
to the hospital she had been unable to retain even liquids for the preceding three weeks. The 
mother stated that she had frequent prolonged respiratory infections during the winter months. 

Physical examination revealed an extremely emaciated, dehydrated, and markedly 
weakened Negro girl, who presented the development of only a 3- to 4-year-old child. She 
was so weak that she was unable to stand without aid. She presented marked introvertive 
tendencies and attempted to hide behind newspapers and under the bed when the nurses came 
by. Immediately after drinking or eating, regurgitation would occur; the child was so 
starved she would repeatedly reswallow the regurgitated material. Physical examination 
was otherwise negative. A pronounced secondary anemia was masked by dehydration. 
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Barium esophagram (Fig. 3) revealed rather marked dilatation of the esophagus 
throughout. There was an abrupt obstruction to the passage of the barium at the lower end 
of the esophagus. Although forcible peristaltic waves were visible, only a small stream of 
barium passed into the stomach with each wave. Three hours after the initial examination 
progress films showed only a minimal amount of barium in the stomach and upper intestine, 
with approximately 90 per cent retained in the dilated esophagus. At esophagoscopy a 
dilated esophagus with considerable retention of food and fluid was found. No organic 
obstruction of the lower esophagus or cardiac end of the stomach could be demonstrated. 

The patient was so emaciated that a gastrostomy ‘for feeding purposes was seriously 
considered. This was avoided by dilating the esophagus every other day with large bougies. 
With these frequent dilatations the patient was able to retain more liquid nourishment and 
gradually improved. Multiple transfusions were given to overcome the secondary anemia 
and hypoproteinemia. After six weeks of intensive preparation the patient was considerably 
stronger and had gained from twenty-three to thirty-five pounds. Despite the repeated dilata- 
tions, she now retained only liquids and lost most of the solids ingested. 





Fig. 5 (Case 2).—Chest film on admission showing upper mediastinal lesion bulging into 
right chest. 


An esophagocardioplasty utilizing the Grondahl-Heyrovsky technique (Fig. 1) through 
a left transthoracic approach was accomplished with little technical difficulty. Postoperative 
convalescence was marred by the development of atelectasis, but this responded to bronchos- 
copy and intratracheal catheter aspirations. Barium studies two weeks after surgery revealed 
ready passage of the barium from the esophagus into the stomach. There was an appreciable 
decrease in the esophageal caliber. Six months later the patient was clinically free of symp- 
toms, having vomited only once since operation, and having gained twenty-one pounds. 
Barium studies (Fig. 4) showed only minimal dilatation of the esophagus with normal flow 


of the barium into the stomach. 


The second ease is interesting in that the dilated, tortuous esophagus of a 
long-standing achalasia produced severe tracheal obstruction with great respira- 
tory embarrassment. On admission the patient was markedly dyspneie and 
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mildly eyanotic, with a wheezing, struggling respiration compatible with 
tracheal obstruction. It is likely that liquid and solid foodstuff accumulated in 
a diverticulum-like pouch of the markedly dilated and angulated upper esophagus 
and exerted sufficient pressure on the membranous part of the trachea to en- 
ecroach upon its lumen and produce mechanical respiratory obstruction. <A\l- 
though the sequelae of aspiration of regurgitated esophageal contents—bron- 
chiectasis, lung abscess, and chronic interstitial pneumonitis—are not uncommon 
complications of poorly treated achalasia, it is unusual for the megaesophagus to 
be so marked that it produces a severe degree of tracheal obstruction with re- 
sultant stridor, dyspnea, and cyanosis. 





A. , B. 


Fig. 6, A and B (Case 2).—Barium esophagram showing great dilatation, elongation, and 
angulation throughout, with blunt olive-tip, nonorganic obstruction in lower esophagus. In 
B, note diverticulum-like pouch produced by angulation of the greatly elongated and dilated 
upper esophagus. This pouch, filled with foodstuff, produced severe tracheal obstruction. 


F. G. C. (B. H. No. 49), a 60-year-old white woman, was admitted on Jan. 2, 1950 
in extreme respiratory distress. When first seen in the emergency room, she was markedly 
dyspneic and presented a crowing type of respiration. Mild cyanosis was obvious. The 
ventilatory difficulty was so pronounced that she could only whisper brief affirmative or 
negative answers to questioning. Nasal oxygen was started promptly but proved to be of 
only slight aid. Admission chest film (Fig. 5) showed a large mediastinal mass which bulged 
into the right chest. This mass proved to be anterior on a lateral view. In anesthetizing the 
pharynx for laryngoscopy, regurgitation of fluid from the esophagus was encountered. A 
Levine tube was passed and connected to continuous suction. This maneuver resulted in 
appreciable but not complete relief of the respiratory distress. The patient was able to 
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talk more coherently and stated that she had had cardiospasm for fifteen years, which she 
had treated for the past seven years by bouginage. Relief from the dilatation had at first 
been gratifying, but in recent years she had-had persistent symptoms of dysphagia, regurgita- 
tion, and retrosternal pain despite therapy. She presented similar episodes of respiratory 
embarrassment in the past few years, but none so severe as the present one. On previous 
occasions she had overcome the embarrassment to respiration by swallowing a bougie, a 
maneuver which she did with great finesse. The esophagus was repeatedly lavaged for the 
next forty-eight hours and food particles eaten four to six days previously were recognized 
by the patient. Twenty-four hours after admission the cyanosis had completely disappeared, 
and there was no clinical evidence of tracheal obstruction. Barium esophagrams (Fig. 6) 
revealed a hugely dilated esophagus which was angulated, creating a false diverticulum just 
behind the bifurcation of the trachea. 





Vig. 7 (Case 2).—Barium studies ten days after surgery showing ready passage of barium into 
stomach, There has been a significant decrease in the size of the esophagus. 


After meticulous cleansing of the esophagus and restoration of blood volume to normal 
with whole blood, a Grondahl-Heyrovsky esophagocardioplasty was effected through a left 
transthoracic approach with resection of the eighth rib. Particular emphasis was devoted to 
freeing and straightening the angulated esophagus. Due to the marked redundancy, it was 
no problem at all to extend the anastomosis well into the dilated esophagus. Water trap 
drainage was used for forty-eight hours. Liquid feedings were begun on the second post- 
operative day, followed by progressive diet until the patient was on full dietary regime on 
the eighth day. An esophagram (Fig. 7) on the tenth postoperative day revealed ready 
flow of the contrast media into the stomach with absolutely no hesitation at the cardia. A 
surprising diminution in size of the esophagus was manifest. In the four-month period 
following surgery she has had no difficulty in swallowing and has gained weight and strength. 
She does complain of a dull discomfort retrosternally when she swallows, but this is a minor 
handicap. Although the follow-up is obviously a short one, the patient has been gratified 
with the result and has been the source of several referrals of other patients with intractable 
achalasia. 
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CONCLUSION 


Two cases of advanced achalasia presenting unusual manifestations are 
reported. The first had an abrupt onset when the child was 2 years old and was 
so severe and progressive that she was a picture of marked emaciation and 
retarded development seven years later. The second case is an example of an 
unusual respiratory complication of esophageal achalasia in which severe 
mechanical tracheal obstruction was produced by the dilated esophagus. 

As surgical correction of achalasia has been repcatedly shown to be a safe 
procedure and uniformly yields good to excellent results, it should be advised 
earlier in those cases of achalasia not responding fully to dilatation. The ex- 
tremes of the disease and the profound morbidity as depicted by these two 
patients would then be avoided. 
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CARCINOID TUMORS OF THE RECTUM 


R. M. SHEPARD, JR., M.D., Tusa, OKLA., AND L. H. Strue, M.D., anp 
J. H. DiLeo, M.D., New OrLEANs, La. 


(From the Department of Surgery, Louisiana State University School of Medicine, and 
Charity Hospital, New Orleans, La.) 


HE purpose of this communication is to add 2 cases of carcinoid tumors 

of the rectum to the literature, and to present our criteria for the surgical 
management of these cases. This subject has been completely reviewed by 
Pearson and Fitzgerald,’ who were able to add 3 cases to 29 collected from the 
literature. After submission of their report they reviewed 5 additional cases, 
and noted 9 cases which had been reported by Dukes.? The addition of our 2 
eases to those brings the total of which we are aware in the literature to 48. 
Undoubtedly this tumor occurs more frequently than this number would indi- 


cate. 
CASE REPORTS 

CasE 1.—B. M. (No. 204458), a 61-year-old Negro woman, was seen in the outpatient 
clinie Dee. 6, 1949, with complaints of pain on defecation and backache. During the 
course of complete investigation, proctoscopic examination revealed a small nodule 1 em. 
in size located 8 cm. from the anus on the anterolateral wall. It appeared covered with 
mucosa. Biopsy of the lesion was reported as showing anaplastic carcinoma, suggestive 
of squamous-cell carcinoma. The remainder of the physical examination. was negative 
and the various laboratory examinations were essentially negative. 

She was admitted to the hospital Dec. 22, 1949, where rebiopsy of the nodule was 
again reported as showing anaplastic carcinoma, suggestive of squamous-cell carcinoma. 
Pyelograms, barium enema, and gynecologic survey were all negative. An abdomino- 
perineal resection was done on Jan. 6, 1950. Convalescence was prolonged as a result 
of infection of the perineal wound, but she was discharged completely asymptomatic on 
the twenty-first hospital day. She was asymptomatic and had no evidence of recurrence 
when seen 3 months later. 

Pathologic Report.—The surgical specimen consisted of anus, rectum, and lower 
sigmoid. About 8 em. from the anal orifice in the rectal wall was a 1 by 5 by 5 em. 
whitish, very firm nodule extending from the mucosa to the external surface on the right 
lateral wall. Adjacent to this nodule were 2 firm lymph nodes. Present in the sub- 
cutaneous tissue was a dense, white, fairly well demarcated but not encapsulated, tri- 
angular area measuring 2 by 2 by 1 em., which was stony. This area did not ap- 
pear to extend to the epidermis. The mucosa of the anus, rectum, and lower sig- 
moid was without note, except as previously described. The mucosa was intact. The 
serosal surface was smooth and glistening and contained a few ecchymotic areas. 
No lymph nodes were palpated or found, other than previously described. Microscopic 
examination (Fig. 1) showed groups of typical carcinoid cells in the mucosa and sub- 
mucosa. The lymph nodes were not involved. The dense, white area described in the 


gross specimen was not identified. 


CASE 2.—A. S. (No. 396235), a 54-year-old Negro man, was admitted to the out- 
patient clinic Dee. 9, 1949, because of a varicose ulcer of the right leg which had de- 
veloped 5 weeks before, following a slight injury. He had had varicose veins and re- 
curring ulcerations for 15 years. Past history also revealed a previous appendectomy 
and a history of syphilis. He had absolutely no symptoms referable to the gastrointestinal 
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tract, and denied hemorrhoids, melena, constipation, or rectal symptoms. Physical ex- 
amination revealed bilateral varicose veins with a varicose ulcer of the right leg, and a 
right indirect inguinal hernia. Rectal examination revealed a firm, irregular mass 3 em. 
in diameter located 6 em. from the sphincter on the left posterior wall. It was somewhat 
friable and blood was present on the examining glove. The remainder of the examination 
and the laboratory tests were negative. Biopsy of the lesion was tentatively reported 
as showing an anaplastic carcinoma infiltrating beneath the rectal mucosa. 

On Dec. 29, 1949, an abdominoperineal resection was done. Convalescence was 
satisfactory and he was discharged on the seventeenth hospital day. There has been no 


evidence of recurrence to date. 
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Fig. 1.—‘‘Nests’’ of carcinoid cells in mucosa and submucosa of the rectum. 


Pathologic Report.—A specimen approximately 37 em. in length, the most distal 
portion being occupied by skin and the anal canal, was received in moist gauze. The 
skin area was approximately 9 by 4 cm. At the apex of one of the rectal valves was a 
pedunculated mass measuring 2.5 by 3 by 1.5 em. It was firm, somewhat elevated, and 
covered by what appeared to be mucosa, The pedicle measured approximately 2 by 1 em. 
The pedicle was soft and did not have the indurated, hard feeling of the pendunculated 
mass. The specimen also contained the distal 32 em. of the large bowel which showed 
no gross abnormalities. The serosal surface of the bowel was essentially normal. The 
distal 14 em. of the specimen was rough and ragged on the surface opposite the mucosa. 
In the fatty tissue were found several fairly hard masses which gave the impression of 
being lymph nodes. On section, the pedunculated mass, which was approximately 2 em. 
from the anal canal, was found to be fairly intimately connected to the mucosa, but did 
not seem to involve the external surface. Approximately 4 to 6 em. proximal to the base 
of the mass several! subserosal masses were palpable. These masses on section resembled 
lymph nodes. Microcopic examination (Fig. 2) showed nests of typical carcinoid cells 
beneath the rectal mucosa. The lymph nodes were not involved. 
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DISCUSSION 


The essential characteristics of this tumor have been well outlined by 
Pearson and Fitzgerald. It begins as a submucosal nodule which slowly in- 
ereases in size and infiltrates beneath the mucosa. A constricting lesion may 
be thus produced, or the tumor may become polypoid in nature, producing 
ulceration of the overlying mucosa and bleeding. In the later stages it is 
clinically indistinguishable from carcinoma, and indeed may be easily confused 
with carcinoma on histologic section, especially on a small biopsy. This oc- 
curred in our cases, and has been reported in the literature.* The occurrence 
of a lesion which is in large part covered with intact mucosa should always 
arouse suspicion of a carcinoid tumor. 
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Fig. 2.—Large ‘‘nests’’ of carcinoid cells in rectal mucosa. 


These tumors occur about equally in the sexes and at any age. Their fre- 
quent occurrence in the younger age groups complicates the already difficult 
problem of proper management. Most of the cases in the literature, as well as 
our 2, have been asymptomatic, and discovered more or less accidentally. Ten 
of the 32 cases collected by Pearson and Fitzgerald were symptomatic. When 
symptoms are produced they are not different from any other rectal lesion, and 
consist of melena, pain, symptoms related to diminishing caliber of the bowel, 
and symptoms referable to distant metastases. 

The greatest difficulty with carcinoid tumors of the rectum is the selection 
of the proper operative procedure. These lesions are regarded by many as 
essentially benign, metastasizing late, if at all; the patients may have survival 
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rates of many years in the presence of generalized abdominal metastases. Be- 
cause of these considerations, local removal has been advised by Dukes,’ Jack- 
man,* Brunschwig,’ Stout,® and Erlich and Hunter.‘ We were unable to find 
any record of a patient with a carcinoid tumor of the rectum treated deliber- 
ately by abdominoperineal resection or other radical excision. Dukes? reported 
3 tumors found coincidentally in rectums removed for carcinoma. We cannot 
make a claim for the deliberate treatment of rectal carcinoid by abdomino- 
perineal resection, because in both our cases we were under the mistaken im- 
pression that we were dealing with carcinoma. Indeed, in Case 1, where the 
lesion was confined to a submucosal nodule, resection of the rectum was perhaps 
unnecessarily radical. However, in the larger lesions, such as Case 2, we feel 
that abdominoperineal resection should be advised. This is a more radical ap- 
proach to the problem than that of other authors but is defended on the fol- 
lowing grounds: 

1. After the tumor has passed the ‘‘nodule’’ stage it is too large for satis- 
factory local resection. The tendency of the lesion to infiltrate the submucosa 
makes it difficult to impossible to tell how much surrounding tissue should be 
removed, and the removal of an adequate margin may compromise the integrity 
of the bowel. In Case 1, although the nodule was not large, it extended to the 
external coat, and local removal could not have been accomplished without 
taking the full thickness of the bowel wall. As in other infiltrating tumors, 
one can be sure of complete removal only by removal of the organ in which it 
resides. 

2. For the ultimate welfare of the patient, carcinoid tumors should be re- 
garded as frankly malignant. These lesions serve no useful purpose, are para- 
sitie on and lethal to the host, infiltrate normal tissues, and are capable of wide- 
spread metastases. These characteristics are malignant by definition, and the 
argument that they are benign because they may be extremely slow growing 
and wait many years to metastasize should be no more valid than it is in other 
slow-growing malignancies. The criteria of malignant disease are clinical, not 
microscopic. An analogy may be made with bronchial ‘‘adenoma,’’ which is a 
microscopically benign lesion, but whose malignant nature has now been ac- 
cepted. In the 48 carcinoid tumors of the rectum studied, 7 showed extensive 
invasion or distant metastases. 


On the basis of these considerations, we have formulated the following 
criteria of treatment of patients with rectal carcinoid tumors: 

1. Single submucosal nodules 1 em. or less in diameter should be removed 
by local excision, with careful microscopic study to be certain of complete re- 
moval. The patient should then be periodically checked for the remainder of 
his life for recurrence. If microscopie study shows extension beyond the area 
of resection, or if the nodule has extended to the external coat of the rectum, 
then excision of the rectum should be done. 

2. Submucosal nodules greater than 1 em. in diameter, lesions which are 
infiltrating or uleerating, and multiple nodules confined to the reetum should 
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be removed by excision of the rectum. If there seems to be no extension be- 
yond the rectal wall, sphincter-saving operations may be considered. 

3. Since the distant metastases from carcinoid tumors tend to be indolent 
and compatible with prolonged existence, palliative removal of rectal lesions 
is justified if they are bulky and symptomatic. 


SUMMARY AND CONCLUSIONS 


1. Two carcinoid tumors of the rectum are added to the literature, bring- 
ing the total number of reported cases to 48. We believe the tumor is more 
prevalent than this. It is interesting to note that our 2 eases occurred in the 


same week. 
2. The clinical and pathologic characteristics of this tumor are briefly 


described. 
3. The opinion is advanced, for reasons stated, that this lesion, when oc- 


curring in the rectum, should be regarded as a malignant tumor. 
4. Criteria of treatment of patients with rectal carcinoid tumors have been 


formulated. 
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AMINO ACID TOLERANCE IN EXPERIMENTAL PORTACAVAL 
ANASTOMOSIS 


Haroup A. Harper, Pu.D., RicHarp E. GARDNER, M.D., RoBERT JOHANSEN, 
M.D., Maurice GALANTE, M.D., anp H. J. McCork.e, M.D., 
San FRANcIScO, CALIF. 


(From the Experimental Surgery Laboratories, University of California Medical School) 


HIPPLE and associates’ have demonstrated by extensive studies on pro- 

tein metabolism in dogs having an Eck fistula that there is a definite inter- 
ference with liver function, which is well illustrated by decreased production 
of plasma proteins and hemoglobin. Because of recent interest in the operation 
for the relief of portal hypertension, further study of the metabolic changes 
following portacaval anastomosis seems indicated. The experiments here re- 
ported were undertaken to determine the effect of portacaval anastomosis on 
tolerance to amino acids orally administered in the form of an enzymatic casein 
digest, or as methionine (an amino acid considered particularly important in 
the function of the liver) as compared to tolerance in normal! animals. 


METHODS 


Five normal mongrel dogs averaging 15 kilograms in weight were used and 
were maintained on the stock kennel diet throughout the experimental period. 
Amino acid tolerance was investigated by the following procedure: The amino 
nitrogen content of the plasma was determined after a twelve-hour fast, and 
again at hourly intervals, usually up to six hours, after the administration of 
100 Gm. of enzymatic casein digest (Amigen) suspended in approximately 
150 ml. of water. The casein hydrolysate was given by stomach tube under 
ether anesthesia. In earlier experiments Nembutal was used, but this procedure 
was discarded because of inconsistent results attributed to variability in gastric 
emptying time. The amino nitrogen level of the plasma was determined by the 
manometric ninhydrin CO, procedure of Hamilton and Van Slyke. Heparin 
was used as the anticoagulant for all blood specimens. 

Methionine tolerance was studied by a procedure similar to that used for 
total amino nitrogen except that the test dose was 1.5 Gm. of DL-methionine 
per 15 kg. body weight administered as a 3 per cent solution, and a microbio- 
logic assay method was employed for the estimation of the methionine content 
of the plasma. The basal medium of Steele and associates* was used with 
Leuconostoc mesenteroides P-60 (for assay of ZL-methionine) or Lactobacillus 
fermenti (for DL-methionine) as test organisms. The following additional 
studies were carried out as described: Total protein, albumin, and globulin 
studies were done by the micro-Kjeldahl analysis using the mereury digestion 
reagent of Hiller, Plazin, and Van Slyke,‘ followed by steam distillation of the 
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digest in the apparatus of Kirk,® and titrimetric estimation of the ammonia 
evolved. Plasma volume was determined by the colorimetric Evans blue method 
of Gregersen®, and hematocrit by placing 1 ml. of heparinized blood in a Win- 
trobe hematocrit tube, and measuring after thirty minutes’ centrifugation at 
2,500 r.p.m. Bromsulfalein excretion was studied by intravenous injection of 
5 mg. per kilogram with colorimetric measurement of plasma dye concentration 
at five and thirty minutes after the injection. Blood urea was determined by 
the manometric hypobromite method of Van Slyke and Kugel’ and blood non- 
protein nitrogen by the colorimetric method of Koch and MeMeekin.* 

After base-line data on the various aspects of liver function as just de- 
scribed had been obtained, portacaval anastomosis was performed on all animals 
by a method previously reported by one of us,® and at various intervals there- 
after these same studies were repeated. 


RESULTS AND DISCUSSION 


Figs. 1 and 2 illustrate the tolerance to a protein hydrolysate (expressed 
as plasma amino nitrogen levels) and to methionine, as observed prior to opera- 
tion and at various subsequent intervals, in two animals considered typical of 
the series. The tolerance to amino acid mixtures and to the LZ isomer of me- 
thionine showed similar alterations after the operative procedure. In both in- 
stances, fasting levels were progressively elevated and the character of the 
changes in amino acid concentration after the administration of the test dose 
suggested a definite decrease in utilization. It is apparent that the higher peak 
levels of total amino nitrogen after operation were referable mainly to the 
higher initial fasting levels. The decreased rate of disappearance of the amino 
acids from the plasma as reflected by the flattening of the tolerance curve was, 
in part, a manifestation of impairment in the rate of utilization doubtless due 
to the shunting procedure itself. On the other hand, the elevated fasting levels 
taken together with the progressive intolerance to test doses of L-methionine 
or protein hydrolysate appear to constitute definite evidence of impairment in 
the degree of utilization of amino acids as well. 

No abnormality in the metabolism of the D isomer of methionine was de- 
tected by analysis of plasma levels. However, an increase in concentration of 
this isomer in the plasma would probably be prevented by rapid exeretion, since 
the kidney is known to excrete preferentially large quantities of the D isomer 
following the administration of DL-methionine to human beings.’° 

In Table I there is detailed the total protein, albumin, and plasma volume, 
as well as the hematocrit and bromsulfalein retention as obtained on each ex- 
perimental animal prior to operation and at various periods postoperatively. 
In confirmation of the observation of Whipple and associates,1 abnormalities 
in plasma protein synthesis were noted. This was not so apparent in the total 
protein levels as in the albumin fraction, which tended to decline. There were, 
however, fluctuations in the albumin levels, a fact also reported by Whipple 
and associates with respect to total protein. Since alterations in plasma volume 
were insufficient to account for the observed decrease in plasma albumin, the 
changes noted suggest an actual diminution in total circulating albumin. The 
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TABLE I, PROTEIN, ALBUMIN, PLASMA VOLUME, HEMATOCRIT, AND BROMSULFALEIN 
RETENTION PRIOR AND SUBSEQUENT TO PORTACAVAL ANASTOMOSIS 





BROMSULFALEIN 
RETENTION 





TOTAL PRO- ALBUMIN | PLASMA | HEMA- 

















TEIN (GM./ (GM./ | VOLUME Tockir | (PER CENT) - 
DAYS 100 ML.) 100 ML.) | (ML.) (PERCENT) | 5 MIN. | 30 MIN. 
Dog No. 37 
Preoperative 6.21 4.37 646 40 35 10 
Postoperative 21 7.08 3.52 
40 6.60 3.38 
47 730 42 
54 7.66 3.15 
70 5.87 3.2] 50 10 
Dog No. 31 
Preoperative 10.50 3.85 1140 38 25 10 
Postoperative 16 7.94 4.24 
34 8.78 4.37 
41 7.00 3.68 713 55D 
48 60 10 
60 6.72 3.85 
83 60 20) 
90 6.43 1.87 
120 6.44 3.33 60 10 
Dog No. 156 
Preoperative 6.37 5.02 862 43 - 
Postoperative 35 6.77 3.20 
48 7.56 3.76 
50 60 10 
88 833 38 
94- 4.88- 2.89 
100 40 10 
110 6.36 3.46 
121 50 15 
Dog No. 53 
Preoperative 8.51 4.57 638 4 30 10 
Postoperative 45 859 38 
50 40 10 
55 4.57 2.90 
69 50 10 
76 6.56 1.80 
102 6.85 3.33 60 15 
Dog No. 56 
Preoperative 7.66 3.75 442 44 35 10 
Postoperative 25 8.48 4.86 
30 517 49 
47 50 10 





occurrence of critically low concentrations of albumin was frequently mani- 
fested by edema of the extremities. Furthermore, as evidenced by the results of 
erythrocyte, hematocrit, and hemoglobin determinations, a hypochromic anemia 
was a characteristic finding in all of the animals. 

The data on bromsulfalein retention, particularly as observed after 5 min- 
utes, suggest that the operated animals had sustained a considerable loss of liver 
function as a result of the operative procedure. In Table II the blood urea 
nitrogen and nonprotein nitrogen of the five experimental dogs measured six 
to eight weeks after operation are compared to those of five normal animals. 
It will be noted that the nonprotein nitrogen and urea nitrogen were both sig- 
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TABLE II, COMPARISON OF BLOOD NONPROTEIN NITROGEN AND UREA NITROGEN IN NORMAL 
AND Eck FistuLa Does, Six To EIGHT WEEKS POSTOPERATIVELY 

















NONPROTEIN NITROGEN UREA NITROGEN 
(MG./100 ML. PLASMA) (MG./100 ML. PLASMA) 
Normal 
22.5 
64 17.3 
68 15.4 
52 14.2 
4] 13.6 
Average 56 16.6 
Operated 
36 9.4 
34 8.2 
26 9.4 
34 9.4 
26 11.9 





nificantly lower in the operated animals although the fraction of nonprotein 
nitrogen which was urea nitrogen was substantially the same in both groups 
(29.6 per cent in normals versus 30.9 per cent after operation). This does not 
suggest impairment of ability to produce urea, although over-all nitrogen 
metabolism seems reduced. Mann and Bollman'! found that the liver tissue of 
the dog could be reduced by 80 per cent or more without a fall in urea pro- 
duction. 

It is apparent from these studies that portacaval anastomosis in normal 
dogs produces profound changes in protein metabolism of the liver. It seems 
also pertinent to point out that in addition to biochemical evidence of metabolic 
impairment, a considerable loss of weight (averaging 4 kg.) accompanied by 
progressive inanition, was observed in the animals with portacaval anastomosis. 


SUMMARY 


1. Tolerance to orally administered casein hydrolysate and to methionine 
has been studied in dogs before and after portacaval anastomosis. 

2. In both instances, as a result of the operation, fasting blood levels of 
amino acid were elevated and there was a progressive decrease in the rate and 
degree of utilization of the administered amino acids. 

3. These changes were paralleled by other evidence of decreased liver fune- 
tion, ineluding a decline in plasma albumin concentration, increased retention 
of bromsulfalein, and a hypochromic¢ anemia. 
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EXTENSIVE SECONDARY AXILLARY LYMPH NODE CARCINOMA 
WITHOUT CLINICAL EVIDENCE OF PRIMARY BREAST LESION 


Howarp A. WEINBERGER, M.D., AND DEWITT STETTEN, M.D., NEw York, N. Y. 


(From the Surgical Services of Lenox Hill Hospital) 


REAST cancer continues to present a challenge to surgical therapy. Al- 
though the technique in the handling of the operable case has remained 
essentially unchanged since the monumental descriptions of Halsted and Meyer 
near the end of the last century, we are still confronted with the fact that some 
15,000 women succumb to this disease in our country every year. The critical 
controversy between the proponents of radiotherapy and those of radical surgery 
is once again arising. The generally-quoted American statistics of most clinics 
approximate 50 per cent 5 year arrests without evidence of recurrence of this 
disease; this breaks down to some 70 to 75 per cent of 5 year arrests in the ab- 
sence of axillary node metastases and about 20 to 25 per cent with axillary 
node metastases in otherwise operable cases. These figures are being challenged 
to a certain extent by the current experiments of McWhirter and others, who 
feel that they have adequately demonstrated the superior results obtainable in 
simple mastectomy followed by immediate multiport radiation to treat the 
axilla and other areas. These English investigators have been studying an enor- 
mous number of control cases and the fina! figures on their 5-year projection 
curve of unselected cases must be critically accepted or rejected at maturation. 
The anatomic basis for the metastatic behavior of breast cancer has been 
reviewed many times. The composite subareolar plexus of lymphatics eventually 
drains toward the long thoracic vessels and thence up into the higher axillary 
lymph nodes and subsequently into the supraclavicular group, and finally intra- 
vascularly. Although there are generally conceded to be few significant blood 
vessel channels at the inferomesial margin of the breast, there is a well-developed 
chain of lymphatics communicating here with the falciform ligament of the 
liver and with the diaphragm. Students of the pathologic, anatomic manifesta- 
tions of breast cancer spread are devoting more and more attention to the 
significance of the deep breast lymphaties which arborize directly with the com- 
municating lymphatics draining in juxtaposition to the internal mammary 
vessels at the mesial margins of the anterior mediastinal costal interspaces. 
Gordon-Taylor and Handley and Thackray in England have for some years em- 
phasized this mode of spread and maintained that our anatomic statisties on 
5 year ‘‘cure’’ will be improved only when further dissections on so-called oper- 
able cases are carried out in this region. These latter workers routinely do chest 
wall dissection biopsy of these medial intercostal nodes without increase in opera- 
tive mortality or morbidity. 
One feature characterizing the pathogenesis of breast cancer, and which in 
general has received scant attention in the literature, is the unpredictability of 
the behavior of the individual case. We have all observed a patient with ear- 
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cinoma of the breast arising during pregnancy who was treated by radical 
mastectomy with a subsequent 5 year salvage free of detectable disease ; there 
are patients with rare cases of breast cancer with supraclavicular metastasis 
treated surgically or with a combination of surgery and irradiation resulting 
in suecessful 5 year arrest of disease; and there are patients who have had a 
similar favorable result with treatment of so-called ‘‘inflammatory’’ carcinoma 
of the breast. All 3 of these situations are usually accepted as death sentences 
and in several superior clinics are regarded as ‘‘inoperable.’’ Small lesions 
without node involvement are not infrequently lethal, and large gelatinous masses 
with several nodes involved in the axilla are not uncommonly amenable to surgi- 
cal treatment on 5 year follow-up. 

Our designation of “5 year cure” must be accepted with considerable 
reservation in this disease. Skeletal, visceral, or local dissemination is not un- 
usually encountered after the arbitrary 5 year period which serves well prog- 
nostically in our interpretation of primary malignancy elsewhere in the body. 
Histologic grading is being dispensed with gradually in carcinoma of the breast 
as being not nearly as valuable a prognostic yardstick here as in tumors else- 
where. We now have considerably more regard for the anatomic extent of local 
and lymph node disease for prognostic purposes, but with some reservation, as 
previously commented upon. Warren and Tompkins have statistically demon- 
strated that ‘‘cure’’ and survival time are inversely proportional to the extent 
of axillary involvement as recorded by the actual number of nodes microscop- 
ically invaded by disease at the time of surgery. 

It is our feeling that in such a situation as breast cancer every anatomic 
feature of the behavior of the disease should be brought to the attention of the 
profession if we are to improve our methods of diagnosis, interpretation, and 
treatment. Hence we should like to record 5 cases wherein an involved axillary 
node (or nodes) was palpated as a solitary mass in the absence of clinical breast 
findings. In each instance, following excision of the axillary node mass proved 
to be carcinoma metastasis, and after clinical elimination of the possibility of 
a skin or lung or other distant primary lesion, the patient was immediately 
treated as having an operable carcinoma of the breast and classical radical mas- 
tectomy was done accordingly. Subsequent examination of each amputated 
breast demonstrated a very small primary malignaney. It is felt that this is a 
significant demonstration of the behavior of a small group of carcinomas of the 
breast and it is strongly suggested that carcinoma in an axillary node of a 
female, in the absence of clinically detectable malignancy elsewhere in the body, 
particularly in the lung, should be treated without delay as metastasis from a 
clinically undetectable primary breast lesion. Recently, Arnold Jackson ealled 
attention to this very condition in a report of 3 similar cases. In the first patient 
no further surgery was performed after excision of the node, and the malignancy 
of the breast did not become manifest clinically until more than 3 years after 
excision of the carcinomatous axillary node. On the basis of this experience 
the 2 subsequent patients were immediately subjected to radical breast amputa- 
tion after identification of a carcinomatous axillary node. Westermeyer, in the 
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South American literature in the same year, discussed 6 such cases; none of 
these patients was treated immediately by radical mastectomy. Three of these 
cases subsequently underwent mastectomy, positive clinical findings of ¢car- 
cinoma having developed later in the breast; 3 had gone 8 to 16 months witi- 
out further breast findings, but in 2 of these the breast had been treated by 
irradiation. Following microscopic identification of the nature of the axillary 
node, and after elimination of primary malignant disease elsewhere as far as 
detectable, all of our patients were treated immediately as having breast malig- 
nancy. In all instances breast carcinoma was exhibited microscopically. 


CASE 1 (Priv. 12756).—A. A., a 43-year-old white housewife, was admitted to Lenox 
Hill Hospital on April 15, 1937, complaining of a lump in the right axilla. On careful 
examination no mass was palpable in either breast. In the right axilla there was a rather 
firm, rounded, smooth, walnut-sized, nontender mass. It was freely movable and nonadherent 
to the skin. No nodules or enlarged lymph glands were palpable in the left axillary or in 
either supraclavicular region. 

The mass in the right axilla was excised on April 15, 1937, under general anesthesia, and 
on gross examination the mass consisted of a yellowish-pink main tumor surrounded by several 
smaller reddish nodes. On histologic study this larger mass was found to be a lymph node 
largely replaced by malignant epithelial cells suggestive of secondary carcinoma. After con- 
sultation®* a radical mastectomy was decided upon under the presumption that this metastasis 
was secondary to an undetectable breast lesion. Mastectomy with removal of axillary contents 
and both pectoral muscles was performed on April 19, 1937. 

On gross examination of the removed breast there was revealed a single, small, round, 
pinkish, encapsulated tumor the size of a small pea lying deeply imbedded in the breast tissue 
below the nipple. Microscopic examination of the small nodule showed a carcinoma with 
structure similar to that of the axillary metastasis excised 3 days previously. Two additional 
nodes in the radical breast specimen were invaded by secondary carcinoma. 

The patient made an uneventful convalescence and because of the extent of secondary 
involvement she was given postoperative irradiation over the right breast, axilla, and supra- 
clavicular areas, receiving a total of 2,250 roentgen units. During the ensuing months and 
years she was troubled with moderate to marked lymphedema of the corresponding forearm and 
hand. The patient was last seen on Feb. 7, 1950, at which time she was quite well and there 
was no evidence of recurrence of neoplastic disease. 


CasE 2 (Priv. 14096).—R. T., a 63-year-old white housewife, was admitted for the third 
time to Lenox Hill Hospital on Dec. 29, 1938, complaining of a large lump in the left axilla 
which she had noticed for a few years. In addition, for about 10 days before admission she 
had been aware of a small nodule above the upper outer quadrant of the left breast. On 
the first admission in 1920 the patient had had a hysterectomy and bilateral salpingo-oophor- 
ectomy performed for fibroids. In the same year during a second admission a tumor of the 
right breast was excised, which on study was reported as chronic cystic mastitis. 

On examination of the left breast there was a small, hard, rather superficial nodule above 
the upper outer quadrant of the left breast which felt slightly adherent to the subcutaneous 
tissues; it was about the size of a hazelnut kernel. In the adjacent deep axilla was a smooth, 
hard, ovoid, egg-shaped mass, freely movable in the deeper tissues and under the skin. No 
discrete tumor was felt in the left breast. The right breast was likewise free of clinical find- 
ings. There were no palpable lymph nodes in the right axilla, and none in either supraclavi- 
cular region. On Dec. 29, 1938, the 2 masses associated with the right axilla were excised. 
The nodule above the tail of the breast revealed a malignant new growth of epithelial origin 
almost completely replacing a small lymph node. The larger axillary mass showed it to be 
composed of lymph nodes largely replaced and infiltrated by masses of identical tumor tissue. 


*With Dr. James Ewing. 
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The situation was discussed with the patient, who consented to a radical mastectomy. 
This was done on Jan, 4, 1939, a week after the original procedure. Gross examination of 
the mastectomy specimen demonstrated in the deeper portion of the breast beneath the nipple 
a small, poorly circumscribed area of breast tissue about 2 em. in diameter which was slightly 
firmer in consistency and offered a more granular appearance than the remainder of the breast 
tissue. Microscopic examination of this small radiating nodule showed typical changes of 
anaplastic adenocarcinoma of the breast. Sections of several axillary lymph nodes in the 
mastectomy specimen showed 3 to be largely replaced by metastatic tumor. Irradiation was 
administered postoperatively. 

Sixteen months after mastectomy the patient notice! a small, hard nodule in the original 
scar in the left axilla and another in the inner lower quadrant of the skin of the righ breast. 
Both were excised for diagnostic purposes. The smaller lesion in the right breast was a 
steatoma and the nodule in the left axilla was scar tissue with sweat gland cysts; there was 
no evidence of malignancy in either specimen. Again, 16 months following this a distinct 
nodule was noted in the scar of the recent right incision. Following excision, this was demon- 
strated again to be a sebaceous cyst. Over 4 years following radical mastectomy she again 
noticed a small lump behind the breast sear in line with the axilla on the left. This sub- 
cutaneous nodule was excised and represented on microscopy a foreign body (ligature) 
granuloma of subcutaneous areolar tissue; there was no evidence of malignancy. 

This patient has been followed at routine intervals and has remained free of clinically 
detectable recurrent disease, having last been examined on Feb. 6, 1950. 


CASE 3 (Priv. 24969) ..—R. G., a 59-year-old white housewife, was admitted to Lenox Hill 
Hospital on Dec. 28, 1945, with the complaint of having noticed a mass in the left axilla for 
some 2 months. The only significant feature of the past history included the fact that the 
patient had experienced direct-violence trauma to the chest wall in an automobile accident 7 
months prior to admission. On admission examination, the breasts were large and pendulous. 
On careful palpation no mass was detectable in either breast. There were no palpable lymph 
nodes in the right axillary or supraclavicular regions. Examination on the left side demon- 
strated deep in the left axilla under the edge of the pectoralis major muscle a lemon-sized, 
hard, lobulated mass, nontender and movable. 

On Dec. 29, 1945, the axillary mass was excised under general anesthesia. The gross 
specimen was a hard, lobulated mass about the size of a lemon, resembling on section a packet 
of neoplastically diseased enlarged lymph nodes. Microscopic examination of this specimen 
exhibited lymph nodes which were almost completely replaced by metastatic deposits of a 
malignant neoplasm of epithelial origin. 

In spite of the fact that it was impossible to palpate any discrete mass in the breast, in 
view of the microscopic findings of the resected nodes it was decided that the lesion must be 
secondary to a breast carcinoma and that radical mastectomy was indicated. This was per- 
formed on Jan. 4, 1946, the breast being removed completely with pectoral muscles, axillary 
contents, and upper rectus abdominis fascia. 

On careful gross examination of the specimen there was observed deep in the upper outer 
quadrant a small, hard nodule about the size and shape of the little fingernail. Grossly this 
resembled carcinoma, and microscopic examination confirmed it to be a medullary carcinoma 
of the breast, the histologic characteristics of which were precisely similar to those observed in 
the initially excised metastatic axillary mass of nodes. There was no further evidence of 
axillary lymph node metastasis in the radical mastectomy specimen. 

This patient experienced an uneventful convalescence and has been observed at regular 
intervals since operation. On the last examination, Dec. 12, 1949, 4 years postoperatively, 
there was no clinically detectable evidence of recurrent disease. 


CASE 4 (Priv. 27351).—P. F., a 46-year-old white housewife, was admitted to Lenox Hill 
Hospital on May 27, 1947, with the history of having felt an enlarged gland in the right axilla 
for 3 days. Seven years before admission she had had an operation elsewhere for a cyst of 
the right breast. On examination of the right breast there was noted some questionable 
thickening lateral to the nipple, but no definite tumor was felt. Under this breast was a 
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erescentic scar. There was an enlarged, firm, nontender lymph node 2 em. in diameter off the 
lateral margin of the pectoralis major in the right axilla. The left breast and axilla were 
negative on examination. There were no palpable lymph nodes in either supraclavicular region. 

On May 27, 1947, the node in the right axilla was excised and microscopic examination 
revealed a lymph node which was almost completely replaced by metastatic carcinoma. 

Because of the findings, a radical mastectomy including both pectoral muscles, axillary 
contents, and triangular segment of rectus abdominis fascia was done on May 29, 1947. On 
gross examination of the sectioned specimen there was demonstrated in the thickened area 
to the outer side of the nipple a small, hard nodule which on section proved to be a malignant 
breast neoplasm of similar histologic structure to that observed in the previously excised 
axillary lymph node. In the mastectomy specimen there was no further evidence of axillary 
lymph node metastasis. 

The patient made an uneventful convalescence and on periodic examination she has 
demonstrated no evidence of recurrence of malignant disease; she was last seen on Oct. 6, 1949. 


CASE 5 (Semi-priv. 127150).—K. C., a 44-year-old white nurse, was admitted to Lenox 
Hill Hospital on March 22, 1948, with the complaint of having noticed a lump in the right 
axilla for 2 weeks. A fibroadenoma had been excised from the left breast 8 years previous to 
this admission. There had been some irregularity of, and prolongation of, menstrual bleeding 
for 4 months. On careful examination the right breast was entirely normal. There was a 
nontender, firm, freely movable lymph node approximately 1 cm. in diameter in the right 
axilla. The left breast presented no findings other than the previous operative scar with the 
usual underlying induration. No mass was felt in the left axilla, and none in either supra- 
clavicular space. On March 23, 1948, under general anesthesia, the node in the right axilla 
was excised. Microscopic examination of this node demonstrated a malignant neoplastic 
deposit in the periphery of the node. The structure resembled metastasis from breast carcinoma 
of the duct-cell type. Mastectomy was decided upon after a repeated chest film demonstrated 
no change in the appearance of the osseous structures and of both lung fields from that recorded 
at the time of a previous examination done on May 14, 1947. Radical mastectomy was per- 
formed on March 26, 1948. Examination of the gross specimen demonstrated on serial section 
a single solid, pearly, firm breast cord, which on microscopic study was shown to harbor nests 
of carcinoma cells. There was no further evidence of axillary lymph node metastasis in this 
specimen. 

The patient made a favorable convalescence and was followed at routine intervals. She 
was re-admitted to Lenox Hill Hospital on June 9, 1948, at which time a 2 em. lymph node in 
the opposite (left) axilla, which had appeared in the meantime, was excised. Dilation and 
curettage were also performed because of irregular uterine bleeding. Microscopic examination 
of the lymph node revealed it to be free of neoplastic deposits. The uterine ‘‘curettings’’ 
were characteristic of resting endometrium. The patient was last seen on Feb. 14, 1950. 
She was perfectly well, without signs or symptoms of recurrence. 


SUMMARY 


1. A brief review of some of the features of the pathologic, anatomic mani- 
festations characterizing the behavior of breast cancer is presented. 

2. Presentation is made of 5 cases of secondary axillary lymph node ear- 
cinoma without clinical evidence of primary breast lesion. In each instance 
careful study of the radical mastectomy specimen revealed a very small pri- 
mary breast carcinoma. 

3. The number of cases herein reported is not intended to be of statistical 
significance in this condition; rather are they meant to attract attention to the 
possibilities of this situation. A plea is made to give the patient presenting a 
malignant epithelial neoplasm in an axillary node as the solitary finding the 
immediate benefit of radical mastectomy on the corresponding side. 
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4. It is to be noted that in spite of the extensive metastatic involvement of 
one of the lymph nodes, in 3 of our cases no other axillary nodes were involved. 

5. It is interesting to record that all of these 5 patients with node involve- 
ment are still free of disease after immediate definitive surgical treatment, in- 
cluding 1 after 13 years and 1 after 11 years. 


ADDENDUM 


Since this paper was submitted for publication, Patients 2, 3, 4, and 5 have heen seen 
and examined on May 31, Oct. 17, Oct. 10, and Sept. 28, 1950, respectively. All 4 appeared 
in perfect health and there was no evidence of recurrence. 
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MALIGNANT MELANOMA IN THE NEGRO 
REVIEW OF THE LITERATURE AND REPORT OF NINE CASES 


GEORGE C, Morris, Jr., M.D.,* ANp Ropertr C. Horn, Jr., M.D., 
PHILADELPHIA, PA. 
(From the Laboratory of Surgical Pathology and the Penn Mutual Foundation for the Study 
of Neoplastic Disease, Hospital of the University of Pennsylvania) 

INCE Matas,’ writing from the Charity Hospital in New Orleans in 1896, 

first emphasized the point, the American medical literature has produced 
frequent references to the rarity of malignant melanoma in the Negro. Later, 
the publication of such reports as those of Des Ligneris,’ Sequeira and Vint,”® 
and Hewer'? of malignant melanomas in African Negroes led to the sugges- 
tion’: *?» > that this tumor was a rarity specifically in the North American Negro. 
Sequeira and Vint, on the basis of their observation of 67 cases, considered the 
malignant melanoma a more common tumor among the natives of Kenya and 
Tanganyika than in the population of Great Britain. Hewer studied 47 cases 
in Sudanese natives and determined the incidence of malignant melanoma to 
be 4 times greater in coal-black natives than in brown-skinned races, largely 
Arab. In addition, Hewer presented figures suggesting that malignant mela- 
noma was not really so rare as generally supposed in the North American 
Negro and subsequent reports have added abundant data substantiating this 
opinion.':'* 28 Recent reviews by Muelling'®? and Muelling and Burdette,*° 
like Matas writing from the Charity Hospital in New Orleans, emphasized the 
not uncommon occurrence of malignant melanoma in the American Negro. 

During the period from 1939 to the present, 9 Negroes have been treated 
for malignant melanoma in the Hospital of the University of Pennsylvania. 
These cases form the basis of this report. 

In 1939, Baxter? stated that 224 malignant melanomas had been reported 
as occurring in the colored races and, in 1947, Imler and Underwood" reviewed 
the literature, listing 79 reported cases in American Negroes. Additional re- 
ports,*: 1% 14 21, 22, 24, 25,28 most notably the 32 cases observed by Muelling and 
Burdette,?° and the 9 cases reported herein, bring to 158 the total of recorded 
instances of malignant melanoma in the North American Negro. We have 
collected from the literature a total of 280 reported cases in African Negroes* * 
% 11,16, 18,27 and a single malignant melanoma has been reported in a Negro 
from Paris, France.‘’ Many possible cases must be excluded because of uncer- 
tainties of race, possible duplication in reporting, or inadequate pathologic 
study. Many of the reports are no more than notes of the observation of 
malignant melanomas in Negroes without detail. 


INCIDENCE 


Most of the papers in the American literature which have emphasized the 
rarity of malignant melanoma in the Negro have originated from institutions 
in which a great preponderance of the patients are white. If the incidence of 
malignant melanoma in Negroes is determined on the basis of the proportion 
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of Negroes in the particular hospital population, one gains a truer picture of 
the relative frequency of this type of tumor in Negroes and in whites. Thus, 
Hewer? found malignant melanoma to be only 3.3 times as frequent in whites 
as in Negroes, He reported 10 cases in Negroes and 348 in whites, estimating 
that the Surgical Pathology Laboratory at Johns Hopkins received 10 times 
as many specimens from white patients as from Negroes. Anderson,’ in 
Memphis, reporting 10 malignant melanomas in Negroes and 12 in whites, 
computed its occurrence to be 4.2 times as frequent in whites as in Negroes in 
an institution where white patients accounted for only 22 per cent of total 
autopsy cases. In our material, we found a total of 113 cases of malignant 
melanoma (9 in Negroes) in the 1l-year period covered by this report. The 
Hospital of the University of Pennsylvania admissions, surveyed over a short 
period of time, were 27.5 per cent Negro. On the basis of these figures, then, 
the relative incidence of melanoma is 4.4 times greater in white patients than 
in Negroes. If similar calculations are applied to Winsett’s** figures (8 of 42 
malignant melanomas were in Negroes; 30.2 per cent of hospital admissions 
were Negro) and to those of Muelling and Burdette?’ (32 of 101 malignant 
melanomas were in Negroes; approximately 50 per cent of hospital admissions 
were Negro) the incidence of malignant melanoma in whites is only 1.8 times 
and 2.1 times, respectively, greater than in Negroes. It seems possible that 
the known incidence of malignant melanoma in the Negro will approach that 
in the white even more closely as standards of medical care for the Negro rise. 


AGE AND SEX 

The average age of the 48 Negroes with malignant melanoma for whom this 
factor is known is 45.2 years. The sex was indicated in 252 of the reported 
‘ases, there being a slight predominance of males (138 males, 114 females). 
In the North American group there were 56 males and 53 females, and in the 
African group 82 males and 60 females. Of our 9 patients, 5 were females and 
4 males. Their ages ranged from 28 to 61, averaging 51 years. 

Because of the extreme rarity of malignant melanoma in prepubertal chil- 
dren, it is of especial interest that 4 of the 439 reported Negro cases were in 
children. Of Russo’s® 3 cases of malignant melanoma in infancy, one was in 
a 3-year-old Negro girl. It arose in the skin over the knee and metastasized 
to the femoral lymph nodes. The other 3 cases all involved the eye, Des 
Ligneris’ reporting 1 in a young Negro child and Elmes and Baldwin’ reporting 
2 in 8-year-old native Nigerian boys. There was no mention of metastasis in 
these last 3 eases. 

PRE-EXISTING MOLE 

Opinions concerning the incidence of benign pigmented moles in Negroes 
are at variance. Pack*?* emphasized the rarity of pigmented lesions in general 
in the Negro. Although we have observed 9 malignant melanomas in Negroes, 
we have encountered no benign moles in Negro patients. On the other hand, 
Hewer’ reported finding easily detectable nevi in 95 per cent of 200 Sudanese 
natives taken at random. A history of a pre-existing mole at the site of the 
malignant melanoma is noted in 13 of the eases reported in the literature. In 
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2 of our cases of malignant melanoma, there was a history of pre-existing mole— 
for 38 and 8 years, respectively, in Cases 1 and 2. In Case 7, the tumor may 
have developed from a pre-existing benign lesion, but the history is difficult 


to evaluate. 
PREVIOUS TRAUMA 


There was a definite history of trauma, chronic irritation, or chronie dis- 
ease in 57 of the collected cases. Of unusual interest are the 3 Bantu natives 
reported by Chesterman,* who developed malignant melanomas on the soles of 
the feet following many years of irritation by crab yaws due to Treponema 
pertenue. One-half of the 32 cases reported by Muelling’® and by Muelling and 
Burdette*® gave a history of previous trauma. Many authors associate the high 
incidence of melanoma in the native foot with the chronic trauma of barefoot 
living.® '*)12 However, the relatively high frequency of malignant melanoma 
on the sole of the foot is not limited to peoples unaccustomed to footwear. 

Three of our patients related their tumors to trauma. In Case 3, the 
patient was an asphalt worker who developed his tumor at the site of a previous 
blister on the sole. In Case 5, the tumor developed beneath the nail of the 
great toe, which had been repeatedly traumatized by ‘‘stubbing,’’ incident to 
a hemiparesis. In Case 9, the tumor arose at the site of a previous corn. 


LOCATION 


The anatomic location of the primary tumor is recorded in 287 of the 
439 reported cases. One hundred seventy-seven malignant melanomas in 
Negroes were primary on the foot and of these, 31 were known to have been 
on the sole and 8 were subungual. An additional 36 tumors originated else- 
where on the lower extremity, making a total of 213 cases (74 per cent) in 
which the lower extremity was primarily involved. Twenty-eight of the malig- 
nant melanomas were primary in the eye, 11 in the skin of the head and face, 
13 on the finger, and 12 in the mucous membranes. Of the latter, 4 arose in 
the nasal cavity, 7 in the buccal cavity, and 1 at the anorectal junction. The 
remaining 10, all skin tumors, showed a scattered distribution. 

Six of our 9 cases were primary on the foot. Three of these were on the 
sole, 2 on the dorsum, and 1 was subungual. <A seventh tumor developed on 
the leg. The other 2 tumors arose from the conjunctiva and nasal mucous 
membrane, respectively. 

METASTASIS 

Specific note of metastasis was made in the reports of 62 cases. Of the 
46 cases in which the metastatic sites were indicated, 41 spread to the regional 
lymph nodes initially and 9 had blood-borne metastases in addition. In only 
5 instances did metastasis apparently occur only by the blood vascular route. 
Reference is made to metastasis in many other reports but insufficient detail is 
given to associate metastases with specific cases of malignant melanoma in the 
Negro. 

Two of our cases have no evidence of metastasis. One of these patients 
(Case 7) was subjected to operation—wide local excision and radical groin dis- 
section—only 2 years ago; the other (Case 4) has survived 6 years to date since 
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institution of only local treatment for a malignant melanoma of the nasal 
septum. At present he has no evidence of disease. The remaining 7 patients 
all had pathologically proved metastases to the regional lymph nodes, the 
femoral nodes in 6 instances. Two of these patients (Cases 8 and 9) were 
treated very recently, and 1 (Case 6) less than 2 vears ago. These patients are 
without clinical evidence of disease at the present time. Two patients (Cases 
2 and 5) died within 18 months or less with blood-borne metastases in addition 
to the reegional node involvement. The sixth patient with femoral lymph node 
metastasis (Case 3) and the patient with cervical lymph node metastasis from 
a primary conjunctival tumor (Case 1) both died within 214 years after treat- 
ment, but no details are known. It is apparent from the reported data, as well 
as our own, that in the majority of cases the first manifestation of spread of 
these malignant melanomas is involvement of the regional lymph nodes. 


CLINICAL SUMMARIES 


CASE 1.—M. 8. (8. P. No. 44554), a 53-year-old Negro woman, first noted a dark spot 
in the nasal corner of the left eye at the age of 15 vears. When she was first seen in the 
Hospital of the University of Pennsylvania on April 26, 1939, a dark, papillomatous mass 
was present over the medial conjunctival surface. The eye was enucleated. There was no 
intra-ocular tumor. Two years later a submaxillary lymph node containing heavily pigmented 
metastatic tumor was excised. Death occurred at home on Noy. 26, 1941. Autopsy was 
not performed. 

CasE 2.—M. T. (S. P. No. 48544), a 35-year-old Negro man, was first seen in the 
Hospital of the University of Pennsylvania on Nov. 16, 1939. There was a raised, ulcerated 
lesion on the medial aspect of the right heel and an irregular, hard, 5 em. mass in the right 
groin. The patient had noted 12 to 18 pinhead-sized black spots over the same location on 
the heel for the previous 8 years. An ulcer had developed 15 months prior to admission 
which failed to heal under local therapy. The lesion on the heel and the femoral mass were 
excised. The femoral mass recurred rapidly, proving resistant to roentgen therapy. It was 
again excised along with 2 subcutaneous tumor nodules over the lateral aspect of the right 
hip. The patient developed signs of increased intracranial pressure and died rather sud- 
denly on July 26, 1941. Autopsy findings included multiple metastases in tle brain, in addi- 
tion to those in the regional lymph nodes. 

CasE 3.—J. G. (8S. P. No. 43778), a 64-year-old Negro man, an asphalt worker, gave 
a history of a persistent blister on the sole of the foot 3 years before. One year later an 
uleer developed at this site. One year before admission, an enlarging tumor mass was noted 
in the right femoral area. On admission to the Hospital of the Universty of Pennsylvania 
on March 26, 1941, there was an elevated, 3 em. ulcer on the sole of the right foot sur- 
rounded by a margin of deeply pigmented skin. The ulcer was excised, as well as a 12 em. 
lobulated mass of black tumor tissue in the right femoral region. The patient died at home 
on March 10, 1942. Autopsy was not performed. 

CasE 4.—B. F. (S. P. No. 49440), a 48-year-old Negro man, was admitted to the 
Hospital of the University of Pennsylvania on May 12, 1944, with the complaints of epistaxis 
and obstruction of the left side of the nose. Six months before an attempted removal else- 
where of a mass from the nasal cavity was followed by rapid local recurrence. Following 
biopsy at this institution, radon seeds were implanted in the tumor but little or no effect was 
observed. After a Caldwell-Luc procedure showed the maxillary sinus to be uninvolved, a 
2 cm. tumor mass extending from the floor of the nasal cavity onto the nasal septum was 
removed by the electrocautery. He has been followed in the Tumor Clinic and when last 
seen on May 1, 1950, there was no evidence of local recurrence or metastasis. The histologic 


appearance of the tumor is illustrated in Fig. 1. 
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Case 5.—C. T. (S. P. No. 55034), a 50-year-old Negro woman, was first seen on May 
31, 1946, with a granulomatous ulcer of the nail bed of the right great toe and a 6 em. right 
femoral mass. Since a cerebrovascular accident 3 years before, there had been a residual 
right hemiparesis, As a result, the great toe was repeatedly subjected to trauma by ‘‘stub- 
bing’’ it. Because of subungual infection, the nail was removed elsewhere. After admission 
to the Hospital of the University of Pennsylvania, both the uleer and the femoral mass were 
biopsied, the latter by aspiration. The tumor was considered inoperable and the patient was 
discharged. Subsequently, the toe was amputated and the femoral mass excised at another 
hospital as palliative procedures. She developed subcutaneous nodules over the back and a 
nodular enlargement of the liver, and died at home on Sept. 18, 1946. Autopsy was not 


performed, 
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Fig. 1 (Case 4).—Malignant melanoma of nasal septum. Finely granular melanin pigment is 
present in the cytoplasm of some of the cells (hematoxylin and eosin, 350). 





CasE 6.—A. M. (8S. P. No. 64509, 64402), a 67-year-old Negro woman, was admitted to 
the Hospital of the University of Pennsylvania on April 4, 1948, with a 2 em. raised black 
nodule on the sole of the left foot just in front of the heel. The left femoral lymph nodes 
were slightly enlarged. The tumor was excised and a dissection of the left femoral nodes 
was performed. In spite of metastatic involvement of 8 nodes, the patient has remained 
well and without evidence of recurrence or further metastasis. She was last seen in the 


Tumor Clinie on Nov. 7, 1949. 


CASE 7.—R. F. (S. P. No. 64619, 46839), a 28-year-old Negro woman, first noted a 
brown spot on the anteromedial aspect of the lower one-third of the left leg 1 year prior 
to admission to the Hospital of the University of Pennsylvania. The area doubled in size, 
became darker, and bled following slight trauma on several occasions. A soft raised black 
1 em. tumor was widely excised on May 24, 1948, with a subsequent radical lymph node 
dissection of the left groin. Metastases were not found. She has been followed in the 
Tumor Clinic and when last seen on Feb. 20, 1950, no evidence of local recurrence or 


metastasis was apparent. 
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This is the only case which revealed alterations at the junction of the epidermis and 
dermis. We have regarded these as probable evidence of epidermal] invasion but it must 
also be considered that these changes may represent a remnant of a pre-existing mole of 


so-called junction type. 
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Fig. 2 (Case 8).—A, Primary malignant melanoma; B, heavily pigmented metastases in in- 
guinal lymph nodes. 


CasE 8.—W. C. (S. P. No. 77064, 77169), a 49-year-old Negro man, was admitted to 
the Hospital of the University of Pennsylvania on Jan. 31, 1950, presenting a 3 em. raised 
black ulcerated lesion on the dorsal web of the foot between the second and third toes which 
had grown rapidly. Several large masses were present in the femoral region, the largest meas- 
uring 12 cm. in greatest dimension (Fig. 2). Following biopsy of the lesion on the foot, a 
right hemipelvectomy was performed. The patient has done well postoperatively. 








eee ee 


ao Ianto 


een 


wake 














pais. 


Volume 29 MALIGNANT MELANOMA IN NEGRO 999 
Number 2 


CASE 9.—R. B. (8S. P. No. 77652, 77802), a 60-year-old Negro woman, developed a soft, 
fleshy tumor at the site of a corn on the base of the left fifth toe several years before ad- 
mission. This was twice excised elsewhere with recurrence on each occasion. After repeated 
refusals to submit to further operative procedures, she ultimately came to the Hospital of 
the University of Pennsylvania on Feb. 26, 1950, because of repeated hemorrhages from a 
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Fig. 3 (Case 9).—A, Malignant melanoma, recurrent at base of toe; B, metastases in femoral 
region. 
10 em. black mass on the foot. Amputation of the third, fourth, and fifth toes and excision 
of a huge (20 em.) cystic black tumor mass in the left femoral region were carried out 
(Fig. 3). When the patient was last seen on June 11, 1950, a recurrence was noted at the 
site of amputation. There was also a nodule in the left calf which had been present prior 
to operation. 
SUMMARY 


Nine cases of malignant melanoma occurring in North American Negroes 


are reported. In addition, 430 (in both African and American Negroes) have 
been collected from the world literature. Malignant melanoma is not as rare 
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a tumor in the Negro as many published reports indicate. The incidence of 
malignant melanoma, caleulated from data from a number of sources, varies 
from 1.8 to 4.4 times as great in the white race as in the American Negro. 
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THE USE OF POLYETHYLENE FILM AND SPLIT-THICKNESS 
SKIN GRAFT IN RECONSTRUCTION OF CERVICAL, 
ESOPHAGEAL, AND PHARYNGEAL DEFECTS 


Cavin T. Kiopp, M.D., CRANDALL ALForp, M.D.,* AND 
Howarp PrerPont, M.D., WASHINGTON, D. C. 


(From the Department of Surgery, George Washington University School of Medicine) 


LIMITING factor in the surgery of the pharynx and upper two-thirds of 

the cervical esophagus has been the difficulties encountered in reconstruc- 
tion when a large segment has been excised. Long, tedious, and expensive pro- 
cedures have been necessary,’ during which the patient has been a partial or 
complete invalid..> In order to avoid this, extensive abdominothoracocervical 
operations have been devised.2** Because of these problems, the surgical therapy 
which can be curative has not often been employed in the treatment of cancer 
of the pharynx and cervical esophagus. Studies were undertaken to determine 
if the use of polyethylene film coupled with split-thickness skin graft might 
minimize these difficulties. 

Synthetic materials have been used successfully as substitutes for bone,® 
blood vessels,* * trachea,* and dura.* Except when used as a blood vessel sub- 
stitute, these materials have not replaced a muscular tube. While a blood vessel 
is an expansile tube, it does not dilate to as great a degree as the tubular digestive 
tract, and is not traversed by peristatie waves. For these reasons, the use of 
plastics in esophageal reconstruction presented certain problems not previously 
encountered. 

Polyethylene was investigated first because it was known to produce a 
minimal fibroblastic reaction in tissue, providing the duration of contact was 
limited. It was also amenable to molding and fusing, and could be handled with 
the same instruments and suture materials as living tissue.° 


MATERIALS AND METHODS 


Basic Operative Procedure.—Dogs were used. Under intravenous Nembutal 
anesthesia, an endotracheal tube with an inflatable cuff was inserted to insure 
an adequate airway and to prevent aspiration of pharyngeal secretions. <A 
vertical incision was then made in the right side of the neck extending from 
the level of the cricoid cartilage to the sternal notch, parallel with and just 
lateral to the thyroid strap muscles. The cervical portion of the esophagus was 
exposed by deepening this incision, retracting the carotid sheath laterally and 
the trachea medially. A 6 to 10 em. segment of the cervical esophagus was 
readily mobilized. No major blood vessels were encountered (see Fig. 1). 
After one of the desired procedures had been carried out, the wound was closed 
in layers with interrupted fine silk sutures. 





_. . Supported by a grant from the American Cancer Society and the District of Columbia 
Division of the American Cancer Society. 
Received for publication, July 3, 1950. 
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Postoperative Care.—The animals were given 300,000 units of Crysticillin 
for five to seven days and were fed milk and water for the first seven days. 
Subcutaneous supplemental fluids were given as required during the first three 
to five days, after which adequate amounts of fluids were taken by mouth. 
Preparation of the Polyethylene Film.—The polyethylene film* (.002 inch 
in thickness) was sterilized either by immersion in a 1:1000 aqueous solution of 
Zephiran for twelve hours or by boiling in water for ten minutes. It was our 
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Fig. 1.—The incision, and exposure of the cervical esophagus. 


impression that the former leaves the film in better condition for subsequent 
manipulation. Tubes of polyethylene film were prepared by rolling a sheet of 
film cut to desired size around a wooden eylinder of the desired diameter. The 
longitudinal edges were overlapped to form a seam which was secured by sutur- 
ing the edges together with a running ‘‘baseball’’ stitch or by sealing them with 
controlled heat. In accomplishing the latter, the seam was either pressed with 
a standard electric iron or covered with heavy paper and passed repeatedly 
across a Bunsen flame until fusion was complete. 


*Obtained from the Plax Corporation, Hartford, Conn. 
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Method of Anastomosis.—The polyethylene was anastomosed to the eso- 
phageal wall using a single layer of interrupted fine silk sutures. When a single 
sheet was used to replace a portion of the wall, vertical mattress sutures were 
used throughout, everting the suture line. Stitches were placed at intervals of 
0.5 em. When a tube was used to replace a segment of esophagus, the upper 
end of the tube was sutured to the esophagus with everting vertical mattress 
sutures placed at intervals of 0.5 em. and reinforced with single sutures between 
each mattress suture. The lower portion of the tube was invaginated into the 
distal esophagus and secured with simple interrupted sutures spaced at intervals 
of 0.5 em. (Fig. 2). In order to check the patency of the lumen at the completion 
of the anastomosis, a rubber bougie was passed via the dog’s mouth into the 
esophagus and through both suture sites and then withdrawn. 


ar 
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Fig. 2.—Anastomosis of polyethylene film to esophagus. 


Reinforcement With Split-Thickness Skin Graft—A _ split-thickness skin 
graft (0.012 inch) was taken from the dog’s abdomen, using a Padgett derma- 
tome. After a polyethylene tube had been inserted as described, the graft was 
wrapped loosely around the polyethylene tube with the skin surface facing the 
film. The graft was then sutured to itself, thus forming a skin tube surround- 
ing the polyethylene (Fig. 3). The edges of the skin tube were then sutured to 
the esophagus just beyond both polyethylene esophageal suture lines. Care 
was taken that the diameter of the skin tube was sufficiently large that it did not 
constrict the enveloped polyethylene tube at any point. 


RESULTS 


Experiments Designed to Determine if Polyethylene Film Can Be Sub- 
stituted for a Portion of Pharyngeal Wall.—If polyethylene film is to be sub- 
stituted for a portion of pharyngeal wall, a suture line between the film and the 
esophageal wall must be reasonably impervious to liquids at the time of com- 
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pletion of the anastomosis, and must become completely impervious within a very 
short period of time. To test the ability of polyethylene film to adhere to 
pharyngeal wall and fulfill these requirements without adding the factor of 
complete interruption of peristalsis, a partial segment of one wall was excised 
and replaced by polyethylene film. Each excised segment was at least 4 em. 
in length and ineluded more than one-half the circumference of the pharynx. 
Each sheet of polyethylene film was larger than the excised segment. 

Two dogs were used (Group I-A). Within two days the first dog (Dog H- 
25) developed marked swelling of the neck, which subsided in seven days. He 
was unable to swallow for seven days, during which time he was maintained on 
parenteral fluids. Thereafter, he took the usual soft diet and was quite asymp- 
tomatic. The second dog (Dog E-1) was treated in a similar manner, but a 
wider segment of the pharynx was removed so that the remaining strip of 
pharyngeal wall was only 1 em. in width. Postoperatively, the dog showed little 
local reaction, and by the fourth day was able to swallow liquids. By the 
seventh day he was eating a normal soft diet and was asymptomatic. 





Fig. 3.—Tubular skin graft surrounding polyethylene tube. 


The first dog (Dog H-25) was autopsied fifty-five days after surgery. At 
this time, he was healthy and apparently normal, except that he would regurgi- 
tate if he attempted to swallow a very large piece of solid food. At autopsy, 
the neck was healed completely. On examination of the pharynx and upper 
esophagus, the only sign of the operative procedure was a fine longitudinal sear. 
The esophagus was patent and there was no stricture. No polyethylene film 
or silk sutures were present. 

The second dog (Dog E-1) never came to autopsy. He was apparently 
healthy and had no difficulty swallowing food at the end of a 168 day observa- 
tion period. Autopsy was not performed as the animal was inadvertently used 
for other experimental work. 
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TABLE I 
LENGTIL OF | POST- POST- | 
SEGMENT | OPERATIVE | OPERATIVE | 
DOG DATE OF EXCISED | FISTULA STRICTURE | SURVIVAL CAUSE OF 
NUMBER OPERATION (CM.) PRESENT | PRESENT | (DAYS) DEATH 
Group I-A. Reconstruction With Polyethylene Film 
H-25 1-19-49 7% 2a No No 55 Sacrificed* 
E- 2- 9-49 4x3 No No 168 Sacrificed* 
Group I-B. Reconstruction With Polyethylene Film 
E-21t 2-16-49 5 No Yes 3 Aspiration 
pneumonia 
10 2-23-49 5 No Yes 40 Aspiration 
pneumonia 
D-22 3- 2-49 5 No Yes 34 Aspiration 
pneumonia 
F-18 3- 9-49 6 Yes Yes 38 Aspiration 
pneumonia 
1-17 4-20-49 4 No Yes 29 Malnutrition 
A-16t 4-27-49 3 No Yes 3 Malnutrition 
Autolysis pre- 
1-7 5- 4-49 + No No 1 vented autopsy 





*Sacrificed animals were all in good health. 
*Inadvertently given solid food on second postoperative day. 
Polyethylene tube passed by rectum on ninth postoperative day. 


It was apparent that the suture line between esophagus and polyethylene 
film had adhered firmly and securely as the animals survived and did not develop 
fistulas. Hence it was reasonable to conclude that polyethylene film could be 
used as a substitute for a segment of pharyngeal or esophageal wall and might 
be tried as a substitute for a complete segment of cervical esophagus. 

Experiments Designed to Determine if a Complete Segment of Cervical 
Esophagus Could Be Replaced by a Tube Composed of Polyethylene Film.— 
Seven dogs were used (Group I-B). In the first animal, a 5 em. segment of 
esophagus was removed and a tube of polvethyvlene film which was 2.5 em. 
in diameter was sutured to the divided ends of the esophagus in order to 
bridge the defect. In this one instance both ends of the tube were invaginated 
into the lumen of the esophageal segments. Postoperatively there was little 
swelling in the neck, but the animal could not swallow and was given parenteral 
fluids. On the third day he became listless and died. Autopsy revealed an 
atelectasis due to aspiration of solid food into the trachea. Further examination 
revealed that the animal had inadvertently been given semisolid food which 
had lodged against the infolding of the invaginated tube at the site of the upper 
suture line, and had spilled over into the trachea. 

It seemed probable that this failure was related to blockage of food at the 
level of the upper suture line, encouraged by (1) the presence of the invaginated 
polyethylene cuff, and (2) a tube whose lumen was too small. 

In order to determine the optimum diameter for subsequent tubes, an excised 
esophagus of a dog was passively dilated to a moderate degree and the diameter 
measured. This diameter, which was found to be about 4 em., was the standard 
for the remaining experiments. The use of this larger tube necessitated the 
dilatation of the segments of the esophagus at the time of execution of the 
anastomosis. In order to prevent the infolding of the polyethylene tube at the 
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level of the upper suture line, the previously described everting type of anasto- 
mosis was performed. At the completion of the procedure, the polyethylene 
tube now formed vertical pleats, but the lumen of the tube could be dilated to 
a diameter of 4 em. 

Six dogs were operated upon in this manner. Results are summarized in 
Group I-B. Five animals lived a month or more, but each developed a stricture 
at the site of reconstruction, regardless of the length of the excised segment. 
This stricture was demonstrated both by the inability of the dog to swallow food 
and by examination of the cervical esophagus at time of autopsy. Aspiration of 
food into the trachea with resulting pneumonitis was the chief cause of death 
in the animals. Malnutrition, also a result of the stricture, was the cause of 
death in the remaining animals. 

Microscopie examination of the reconstructed segment revealed that it was 
lined with stratified squamous epithelium which was surrounded by fibrous 
tissue. There was no evidence of muscle regeneration. It was evident that the 
polyethylene tube had served as a temporary passage until the divided ends of 
the esophagus had been joined by an internal fistulous tract. This fistulous 
tract formed in about seven days, as dogs autopsied in five days were found to 
have the plastie still in place, while dogs autopsied in twenty-five days had no 
trace of the film in the neck. One dog (Dog A-16) passed the tube by rectum 
on the ninth day and then survived forty-three days. It was thus apparent that 
the tube did not serve as a framework around which mucosal cells could grow 
in a tissue culture-like manner. 

If this procedure were to be of any practical value, the development of a 
stricture at the site of reconstruction had to be prevented. This might have 
been accomplished by methods which (1) would accelerate the growth of the 
mueosal cells along the polyethylene tube throughout the short period which it 
remains in place; (2) would hold the tube in place for a longer period; or (3) 
would supply, along the tubular seaffold, other foci from which an epithelial 
lining could regenerate. The last seemed most feasible, as skin grafts were 
known to be a good substitute for mucous membrane within the oral cavity. 

Experiments Designed to Determine if the Use of a Split-Thickness Skin 
Graft Around a Polyethylene Tube Would Prevent the Development of a 
Stricture Following Resection and Plastic Reconstruction of the Cervical 
Esophagus.—Seventeen dogs were used. These were divided into three series 
of four, nine, and four, respectively. 

In the first series (Group II-A), the operation was performed as previously 
described. The wound was closed in layers without drainage. Three of the four 
dogs died within nine days. Autopsy disclosed no cause of death. The fatalities 
were attributed to the unusually hot, humid weather and the lack of an air- 
cooled animal room. The one animal (Dog L-20) which survived eight days was 
eating a normal diet at time of death and, at autopsy, an epithelial-lined tube 
had formed at the site of reconstruction. There was no stricture and the poly- 
ethylene tube was no longer present. 

In the second series (Group II-B), the same operation was performed, but 
the animals could now be placed in an air-cooled animal room. Seven developed 
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an external fistula in the neck, which connected to the site of reconstruction. 
Four animals (including three with fistulas) survived more than twelve days and 
at autopsy were found to have no stricture at the site of reconstruction, and to 
have an adequate epithelial-lined passageway connecting the pharynx with the 
thoracic esophagus. 

The record of each animal which developed a fistula was reviewed to de- 
termine if a cause for the appearance of the fistula could be found. One animal 
(Dog G-3) had inadvertently been given solid food in two days. Two animals 
(Dogs 4 and 11) had not been given Crysticillin postoperatively. However, 
no apparent cause could be found for fistula formation in the remaining four 
animals. Inasmuch as none of the animals in which a polyethylene tube alone 
had been used in reconstruction of the cervical esophagus had developed an 
external fistula, the use of the skin graft around the polyethylene seemed the 
most likely etiological agent. 


Impiantation of a free skin graft into a closed space (between polyethylene 
tube and tissues of the neck) might result in the production of a serious exudate 
within this space. If the accumulation were sufficiently large in amount, it could 
prevent the skin graft from adhering to surrounding tissues of the neck and 
might separate tissue planes in the neck wound until the skin wound opened 
and the cavity was drained externally. Then, as the polyethylene tube separated 























TABLE II 
7 | LENGTH OF | _ POST- POST- 
| SEGMENT OPERATIVE | OPERATIVE 
DOG DATE OF EXCISED FISTULA STRICTURE {| SURVIVAL CAUSE OF 
NUMBER | OPERATION (C.M.) PRESENT PRESENT (DAYS) DEATH 
Group II-A. Reconstruction With Polyethylene Film Plus Skin Graft 
J-6 5-25-49 4 No No 5 Pneumonia 
J-9 6- 1-49 5 No Yes 44 Malnutrition 
J-25 5-18-49 3 No No 8 Autolysis pre- 
vented autopsy 
L-20 7- 6-49 5 No No 9 No abnormality 
found 
Group II-B. Reconstruction With Polyethylene Film Plus Skin Graft (Without 
External Drainage) 
4* 7-20-49 4 Yes No 6 Massive wound 
infection 
11 7-21-49 4 Yes No 5 Massive wound 
infection 
I-5* 7-13-49 4 Yes No 40 Malnutrition 
N-11 S- 3-49 4 No No 35 Sacrificed 
0-20 8- 4-49 4 Yes No 22 Malnutrition 
G-3t 7-27-49 5 Yes No 12 Malnutrition 
P-25 8- 9-49 4 No No 0 Anesthesia 
P-25 8-12-49 4 Yes No a Wound infection 
P-13 8-17-49 5 Yes No 7 Wound infection 
~ Group II-C. Reconstruction With Polyethylene Film and Skin Graft (With 
External Drainage) 
P-18 8-17-49 5 No No 27 Sacrificed 
R-5 8-24-49 5 No No 21 Sacrificed 
R-25 8-27-49 5 Yes No 26 Sacrificed 
J-21 8-31-49 5 No Yes 27 Malnutrition? 





*Received no penicillin. 
7Solids given on second postoperative day. 
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from the esophageal segments, an external fistula would be present. This 
hypothesis was supported by the observation that the tissues in the necks of 
the dogs in this series had a much more edematous consistency than had been 
noted in those in which polyethylene film alone had been used. 
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SKIN GRAFT 


Fig. 4.—Specimen obtained nine days after reconstruction of cervical esophagus with 
polyethylene and tubular skin graft. Note absence of stricture and the mucosal-like appearance 
of the skin graft. 


Therefore, in the third series (Group II-C), the same operation was per- 
formed but the wounds were drained with a No. 6 French catheter placed in the 
potential cavity between the polyethylene tube and the skin graft and brought 
out through the lower end of the incision. The drain was removed in forty-eight 
to seventy-two hours. Of the four dogs used, only one developed a fistula, and 
this was very small. The neck wounds also showed less edema. At the time of 
autopsy, one dog was found to have a stricture at the site of reconstruction. 
In the other three, who were sacrificed in twenty-one, twenty-six, and twenty- 
seven days, no strictures were found at the site of reconstruction and an epi- 
thelial-lined tube was found to connect the pharynx with the thoracic esophagus 
(Fig. 4). Microscopie examination of reconstructed segments demonstrated 
the presence of stratified epithelium without an outer muscular layer. 


DISCUSSION 


Polyethylene film is a suitable substitute for cervical esophageal or pha- 
ryngeal wall following resection. If the excised segment is too large, a stricture 
develops at the site of the reconstruction. However, if a split-thickness skin 
graft is applied around the polyethylene film, incidence of stricture is decreased. 

With the use of polyethylene film alone, a stricture occurred in 100 per eent 
of the animals used in our experiments. With the use of a skin graft plus poly- 
ethylene film this incidence of stricture was reduced to less than 50 per cent 
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but frequently there developed an external fistula which communicated with the 
pharynx. The development of these fistulas is attributed to the presence of 
free skin graft in the closed cavity between the polyethylene tube and surround- 
ing neck tissues. Drainage of this eavity was followed by a lesser number of 
fistulas and produced more satisfactory results. 

A greater refinement along these lines might be possible but was not pursued 
as the nature of the problem in the dog differs too greatly from that in the 
human patient, in whom wider resections are necessary and result in even 
greater potential dead space, but in whom methods which are not adaptable to 
a study in dogs may be used. <A large external pressure dressing could easily be 
employed in human beings. Also, intrapharyngeal or intraesophageal pressure 
eould be used to hold the polyethylene and skin graft firmly against the neigh- 
boring tissues. Also, our initial clinical trials suggested that each case would 
require individual modification, so no further animal experiments were done. 


SUMMARY 


A method for reconstruction of the pharynx and cervical esophagus has 
been presented. By using polyethylene film and a split-thickness skin graft, it 
is possible to reconstruct the cervical esophagus in one stage at the time of 


excision. 
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PAPILLARY CYSTADENOMA LYMPHOMATOSUM OF THE 
PAROTID GLAND 


Rosert EK. HoLMBERG, M.D., AND DoNALp M. Guover, M.D.,* CLEVELAND, OHIO 
(From the Division of Surgery, St. Luke’s Hospital) 


HE papillary eystadenoma lymphomatosum is an uncommon tumor of the 

salivary glands. Occurring usually in the parotid gland, it is said to occur 
rarely in the submaxillary gland. It is also known as adenolymphoma, 
Warthin’s tumor, and onkocytoma. It is usually, and perhaps always, be- 
nign. Occurrence is commonly in middle-aged or elderly males, the relative 
incidence in males to females being 6 to 1. It has, however, been reported in 
childhood and in old age. 

Grossly these tumors are oval, lobulated, moderately firm, and they cut 
with ease. The cut surface is finely granular, but there may be small cystic 
spaces filled with serous or mucinous material. They are firmly encapsulated. 

There is a strikingly characteristic microscopic picture, consisting of a 
series of tubular glands on delicate, branching, papillary stalks. These are 
arranged in lymphoid stroma in which are usually germinal centers. The 
glands are lined by a double row of columnar cells which contain pale-stain- 
ing eytoplasm and hyperchromic nuclei. The nuclei of the inner row of cells 
are displaced toward the lumen. The outer cells are frequently cuboidal. 
Cystlike spaces are often found. In some of these tumors there are few or no 
papillary processes present, the architectural pattern consisting of ecystie 
spaces lined by the typical epithelium in a stroma of lymphoid tissue, and there 
may be budlike projections of epithelium from the cyst wall. 

Clinieally these tumors are benign, slow growing, and do not recur after 
complete removal. The usual symptomatology is that of a painless swelling. 
Upon external examination, there is nothing that distinguishes them from 
mixed tumors. 

Several theories have been advanced coneerning the origin of these tu- 
mors. Albrecht and Arzt, as quoted by Warthin,' believed them to arise from 
heterotopias of pharyngeal entodermal anlage into lymph nodes in the vicinity 
of the parotid gland. Warthin believed them to be formed from aberrant 
anlages of the eustachian tube. Their epithelium is quite similar to the mucosa 
of the cartilaginous portion of the eustachian tube. 

Ssobolew, Askanazy, Rikl, and Ewing, as quoted by Rawson and Horn,’ 
considered that these tumors arose from a remnant of a branchial arch. 

The orbital inelusion cyst theory, as proposed by Kraiss] and Stout,’ is 
hased on the fact that in some ecarnivora the parotid gland develops from an 
embryonal suleus in the orbital eavity. Tubular structures lined by tall eol- 
umnar epithelium have also been deseribed as developing in the orbital cavity. 


Received for publication, July 19, 1950. 
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near the parotid gland, and these have been thought to be capable of forming 
cysts. The theory postulates that this cystic structure of columnar epithelium 
becomes incorporated with the parotid during embryonal life. 

Hamper], quoted and supported by Jaffe,* suggested that these tumors 
arise from onkocytes, which are peculiar cells of parotid ducts or alveoli de- 
veloping in later life. The cells are large and contain finely granular cyto- 
plasm and hyperchromatie nuclei, the latter being displaced toward the lumen. 

The question of possibilities of origin from misplaced thymic anlage, or 
from lymph vessel endothelium undergoing metaplasia, has been raised by 
Robinson and Harless.° 

Halpert® felt that the group of so-called mixed tumors of the salivary 
glands should be called anlage tumors of salivary gland type, and that they 
arise from embryonal rests of ectoderm, their location being incidental. Al- 
though he does not mention the papillary cystadenoma lymphomatosun, it is 
possible that this tumor may fall into the same category as relates to theory 
of origin. 

Rawson and Horn’ supported the concept of origin of papillary cystad- 
enoma lymphomatosum from salivary ducts and felt that the opinion that these 
tumors arise from oncocytes is compatible with the theory of salivary duct 
origin. These authors described the occurrence of sebaceous gland elements 
in certain parotid tumors, and also in normal parotid glands. They deseribed 
the presence of sebaceous structures in a tumor they believed to resemble the 
papillary cystadenoma lymphomatosum in certain characteristics. 

Hildebrand, as quoted by Kraiss] and Stout,’ Lederer and Grayzel,’ and 
others, was the first to report a case of papillary ceystadenoma lymphomatosum, 
this being in 1895. Albrecht and Arzt, quoted by Warthin,' Martin and Ehr- 
lich,’ and others, were the first to recognize this tunror as an entity and gave 
it the name. 

Warthin,' in 1929, reported 2 eases of papillary cystadenoma lympho- 
matosum, with careful descriptions of the characteristic histology. He found 
but 2 instances in several hundred thousand surgical specimens. Subsequent 
eases were reported by Cunningham,’ Wendel,” Jaffe,* and Hanford.” 

Kraiss] and Stout® reviewed the literature in 1933 and presented two 
eases. Carmichael, Davie, and Stewart,!? in 1935, presented 8 cases and made 
an extensive review of the literature. Subsequent cases were reported by 
Oden,'* Wood,!* Hall,!° Harris,’® Joyce and associates,17 Swinton and Warren," 
Freshman and Kurland,'® Hines,?? Tuta and Apfelbach,”* Lederer and Gray- 
zel,” _Henderson,?? Plaut,?? Peck,?* Robinson and Harless,> Ramage and co- 
workers,”> and Gaskins and Padgett.*° 

Martin and Ehrlich® in 1944, reported 22 cases from a series of 359 parotid 
tumors, and discussed in detail the incidence, gross and microseopie charac- 
teristics, clinical course, diagnosis, and treatment of these tumors. 

Owen?’ reported tuberculosis of the lymphoid stroma in a specimen of 
adenolymphoma of the parotid. 

Gaston and Tedeschi** reported 3 cases, 1 of which they thought showed 
malignant characteristics. Oden'® had previously reported a case which he 
thought showed malignant change. 
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TABLE I. TABULATION OF CASES OF PAPILLARY CYSTADENOMA LYMPHOMATOSUM REPORTED 


IN THE LITERATURE 




















YEAR 

RE- 

PORTED] AGE | SEX LOCATION DURATION AUTHOR QUOTED BY 

1895 41 M Angle of jaw Hildebrandt Gaskins & Padgett? 

1898 44 M_ Anterior to ear Sultan Gaskins & Padgett 

1902 23 F Posterior parotid Morestin Gaskins & Padgett 

1908 40 F Right parotid Lecene Gaskins & Padgett 

1908 50 M_ Right parotid Lecene Gaskins & Padgett 

1910 64 M _ Left parotid Albrecht & Arzt Carmichael, Davie, & 
Stewart12 

1910 12 F Right parotid Albrecht & Arzt Carmichael, Davie, & 
Stewart 

1912. 54 M_ Right parotid 5 mo. Ssobolew Carmichael, Davie, & 
Stewart 

1912 Adult M _ Parotid Ssobolew Carmichael, Davie, & 
Stewart 

1912 66 F Angle of mandible 1 yr. Glass Carmichael, Davie, & 
Stewart 

1914 23 F Left parotid Delanglade, Peyron, Gaskins & Padgett 


& Rouslacroix 


1916 51 M_ Angle of mandible 84 yr. Feldman Carmichael, Davie, & 


Stewart 


1922 Parotid Ehrlicher Carmichael, Davie, & 
Stewart 

1923. 60 F _ Below parotid Few mo. Nicholson Carmichael, Davie, & 
Stewart 

1923 50 M_ Angle of mandible 1-2 yr. Nicholson Carmichael, Davie, & 


Stewart 
1923. 36 M_ Angle of parotid 10 yr. Mazza and Cassinelli Carmichael, Davie, & 
Stewart 





1923 50 M _ Parotid 10 yr. Peyron, Menetrier, & Carmichael, Davie, & 
Surmont Stewart 
1924 47 M _ Angle of mandible 2 yr. Rikl Carmichael, Davie, & 
Stewart ‘ 
1926 54 M_ Parotid Askanazy Carmichael, Davie, & 
. Stewart 
1926 Siegmund & Weber Carmichael, Davie, & 7 
Stewart i 
19226 2% M Right parotid 8 wk. Stohr & Risak Carmichael, Davie, & 
Stewart 
1927 58 Above angle 5 yr. Houdard & Hufnagel Carmichael, Davie, & 
parotid Stewart 
1927 Adult M_ Parotid Letulle Carmichael, Davie, & 
Stewart 
1927 Letulle Carmichael, Davie, & 
Stewart 
1929 56 M_ Parotid 1 yr.  Bottin Carmichael, Davie, & 
Stewart 
1929 65 M_ Parotid Spitznagel Carmichael, Davie, & 
Stewart 
1929 45 M_ Parotid Spitznagel Carmichael, Davie, & 
Stewart 
19229 16 M_ Parotid 3 yr. Cunningham? 
1929 45 M_ Lower pole parotid Many yr. Warthin1 
1929 60 M_ Beneath lower pole 20-30 yr. Warthin 
1930 56 M_ Below right jaw 1} yr. Wendelt¢ 
1931 61 M_= Angle of jaw 2 yr. Hanford1! 
1931 57 4M Submaxillary 1 yr. Bradetto & Briand Carmichael, Davie, & 
gland Stewart 
1931 70 M_ Parotid Hamperl Carmichael, Davie, & 
Stewart 
1932. 72 M_ Parotid 3 yr. Jaffe 


1933861 M_ Angle of jaw 2 yr. Kraissl & Stout 
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YEAR 
RE- 
PORTED] AGE | SEX LOCATION | DURATION AUTHOR QUOTED BY 
1933 74 F Angle of jaw 4 yr. Kraissl & Stout 
1935 48 M_ Parotid lL yr. Halls 
1935 37 M_ Parotid Wood!4 
1935 48 M_ Parotid Wood 
1935 71 M _ Parotid Wood 
1935 57 M_ Right cheek 3 yr. Oden13 
1935 63 M_ Anterior to ear 4 yr. Carmichael, Davie, & 
lobule Stewart 
1935 58 F Parotid 2} yr. Carmichael, Davie, & 
Stewart 
1935 47 M_ Parotid 2 yr. Carmichael, Davie, & 
Stewart 
1935 58 M_ Parotid 30 yr. Carmichael, Davie, & 
Stewart 
1935 58 M_ Angle of mandible 10 mo. Carmichael, Davie, & 


Stewart 

1935 92 M _ Angle of mandible 15 yr. Carmichael, Davie, & 
Stewart 

& 


1935 66 F Parotid 3 mo. Carmichael, Davie, 
Stewart 
1935 76 M_ Parotid 24 yr. Carmichael, Davie, & 
Stewart 
1937 61 M_ Upper pole Harris!6 
parotid 
1937 62 M_ Parotid 4 yr. Harris 
1938 71 M_ Parotid Swinton & Warren!s 
1938 53 F _ Parotid Swinton & Warren 
1938 63 M_ Anterior margin 1 yr. Freshman & Kurland! 
sternomastoid 
1941 48 M_ Angle of jaw 7 yr. Hines20 
1941 68 M_ Below angle of Joyce, Menne, & 
jaw Zeller!7 
1941 40 M_ Posterior to angle 3 yr. Joyce, Menne, & Zeller 
of jaw 
1942 40 M 1 yr Henderson22 


1 mo. Tuta & Apfelbach?! 


1942 48 M_ Angle of jaw 

1942 51 M  Preauricular 13 yr. Peck24 

1942 49 M Parotid 33 yr. Peck 

1942 48 M_ Behind ear 5 mo. Peck 

1942 46 M_ Angle of jaw 3 yr. Peck 

1942 66 M_ Angle of jaw y Lederer & Grayzel* 

1942 57 +#F Right cheek 0 yr. Lederer & Grayzel 

1942 45 M_ Anterior and be- 1 yr. Lederer & Grayzel 
low ear lobe 

1942 54 M_ Posterior to ver- 4 mo. Lederer & Grayzel 


tical ramus 
1942 59 M_ Behind angle of 11 mo. Plaut?# 
jaw 


1942 53 M_ Parotid 4 yr. Plaut 
1942 50 M_ Parotid 2 yr. Plaut 
6 mo. Robinson & Harless® 


1943. 48 M_ Posterior to angle 
1943. 46 M_ Anterior to exter- 
nal auditory 


wk. Robinson & Harless 


~ 
ri) 


canal 

1943. 28  M_ Behind and below Robinson & Harless 
angle 

1943 65  F Lateral to upper 3 yr. tobinson & Harless 


pole thyroid 
1943. 65 M_ Bilateral behind 15-5 yr. Ramage, Binnie, & 
angles MeCall25 
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YEAR 
PORTED|AGE| SEX LOCATION | DURATION AUTHOR QUOTED BY 
1944 49 M _ Preauricular 3 mo. Martin & Ehrlich’ 
1944. 47 M_Infra- and retro- l yr. Martin & Ehrlich 
mandibular 
1944 36 F  Preauricular 1 yr. Martin & Ehrlich 
1944 73 M_ Preauricular 3 yr. Martin & Ehrlich 
1944 51 M_ Retromandibular l yr. Martin & Ehrlich 
1944 41 M _ Retromandibular 6 mo. Martin & Ehrlich 
1944 64 M_ Retromandibular 3 mo. Martin & Ehrlich 
1944. 54 M _ Preauricular 1 yr Martin & Ehrlich 
1944 58 M_ Preauricular 3 yr Martin & Ehrlich 
1944 66 M Carotid bifurea- 3 yr. Martin & Ehrlich 
tion 
1944 53 M_ Retro- and infra- 6 mo. Martin & Ehrlich 
mandibular 
1944 37 =F  Infra-auricular 1 yr. Martin & Ehrlich 
1944 69 M_  Inframandibular 3 yr. Martin & Ehrlich 
1944 47 M Bilateral 14 yr.- Martin & Ehrlich 
6 mo. 
1944 64 M_ Behind angle 8 mo. Martin & Ehrlich 
1944 61 M_ Retro- and infra- 3 yr. Martin & Ehrlich 
mandibular 
1944 54 M_Infra-auricular 6 mo. Martin & Ehrlich 
1944 30 M_ Preauricular 3 yr. Martin & Ehrlich 
1944 47 M _ Preauricular 12 yr. Martin & Ehrlich 
1944 60 M_ Bilateral 3-24 yr. Martin & Ehrlich 
1944 67 M _Infra-auricular Martin & Ehrlich 
1944 46 M _ Bilateral 2mo. Martin & Ehrlich 
1945 58 M Angle of mandible 6 mo. Gaskins & Padgett 
1946 60 F Beneath angle 2 yr. Owen?27 
mandible 
1946 30  M Angle of mandible 1 yr. Gaston & Tedeschi2s 
1946 57 M_ Angle of mandible 8 mo. Gaston & Tedeschi 
1946 70 FF Anterior to ear 2 yr. Gaston & Tedeschi 
lobe 
1946 48 F Posterior to angle 4 mo. Gaston & Tedeschi 
1946 46 M_ Angle of jaw 15 mo. MeNeely29 
1946 59 M _ Left cheek 20 yr. McNeely 
1946 84 M _ Angle of mandible McNeely 
1946 56 M_ Behind vertical 3 yr. MeNeely 
ramus 
1946 82 M_ Parotid 3 yr. McNeely 
1947 63 M Angle of jaw 6 mo. Kerr30 
1947 65 M_ Angle of jaw 5 yr. Kerr 
1948 61 M_ Bilateral 23 yr. Lawrence & Procita3! 
1948 55 M _ Angle of mandible 1 mo. Beyer & Blair32 
1948 64 M_ Anterior to ear 4 yr. Pollock33 
lobule 
1948 53 M Angle of mandible 3 yr. Pollock 
1949 69 M_ Bilateral 2-3 mo. Wheelock & Madden34 
1949 72 M_= Anterior to ear 3 yr. Wheelock & Madden 





29 


Other cases have been reported by MeNeely,”' 
Procita,*! Beyer and Blair,** Pollock,**? and Wheelock and Madden.** The 
latter authors described 2 typical cases and listed 6 others without deserip- 
tion. Marshall and Miles** reported 5 adenolymphomas among a series of 94 
parotid tumors, but gave no details. Brown and associates® reported 3 cases 
of cystadenoma lymphomatosum among a series of 149 parotid tumors, giving 
no details. Hevenor and Clark*’ reported 20 cases of adenolymphoma, 19 


Kerr,?° Lawrence and 
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being in males and 1 in a female. The average age of the group was 60 years, 
and the average duration of symptoms was 34 months. 

We believe that the incidence of these tumors as recorded in the litera- 
ture does not accurately represent their true occurrence. It seems likely that 
many may have been classified erroneously. 

Since 1935 there have been 8 patients with papillary cystadenoma 
lymphomatosum operated upon at St. Luke’s Hospital. During this same in- 
terval 41,000 surgical specimens have been examined. 

Each of the 8 cases presented the typical microscopic appearance of papil- 
lary cystadenoma lymphomatosum: lymphoid stroma with germinal centers 
and cystic spaces lined by the characteristic double layer of epithelial cells. 
In some eases there were definite papillary processes of this epithelium (Fig. 
1); in others there were merely budlike projections arising from the cyst 
walls (Fig. 2). 


TABLE II. TABULATION OF AUTHORS’ CASES, ST LUKE’S HOSPITAL, CLEVELAND, OHIO, 1935-1949 








GREATEST ji 
YEAR | AGE SEX LOCATION DIMENSION | DURATION UNUSUAL FEATURES 


1942 50 M Angle mandible (left) 3 em. 1 yr. Beneath sternomastoid 
1942 65 M_ Angle mandible (right) 4.5 em, 
1946 44 F Overlying temporoman- 2 em. 6 mo. Deep to parotid 
dibular joint (left) 
1947 66 F Over lower parotid 3.2 em, 5 yr. Extended through parotid 
(right) into masseter muscle 
1947 41 M_ Angle mandible (left) 2.4 em. 14 yr. Deep to tail of parotid 
1947 64 M_ Lower portion of 2.5 em. 
parotid 
1948 61 M Angle mandible (right) 3.5 em, 3-4 yr. Attached to lower pole 
1949 58 M_ Anterior to ear (left) 2 em. 5 yr. Within substance of gland 








With the 8 cases herewith reported, the total to date becomes 159. Of the 
number in which the sex was known, 120 occurred in males and 20 in females, 
a ratio of 6 to 1. The average age in the female was 50.4 years, and the 
average duration of symptoms 2.1 years. The average age in the male was 
54.8 years, and duration of symptoms 3.5 years. 


COMMENT 


Surgical removal of all salivary tumors is clearly indicated, since identifi- 
cation of the lesions is impossible by clinical criteria alone. Fear of injury to 
the facial nerve has often delayed removal of parotid tumors in the past. 
Such fear is unjustified, since the majority of such tumors can be removed 
completely without nerve injury. Irradiation has no significant effect upon 
mixed tumors or papillary cystadenomas and should not be used, since it com- 
plicates surgical therapy. It is important that the papillary cystadenoma 
lymphomatosum be recognized and properly classified, since that diagnosis 
confers a much better prognosis than do any of the other common salivary 
tumors. 


The parotid gland may be explored readily through a vertical, preauricu- 
lar, skin fold ineision which, when earefully sutured, leaves a practically in- 
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Fig. 1. 


Fig. 1 (Case 7).—Cystadenoma lymphomatosum in which papillary elements are prominent. 
Fig. 2 (Case 5).—Cystadenoma lymphomatosum in which cystic elements predominate. 
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visible scar. By reflecting the skin forward the entire parotid capsule is 
bared. The tumors may present as an elevation projecting through the cap- 
sule, or they may be seen as a reddish-brown mass just beneath the sheath. 
When the tumor is in the substance of the gland or deep to it, the parotid 
must be divided, care being exercised to make the incision between the 
branches of the facial nerve and parallel with their course. In dividing the 
gland, fine instruments and delicate technique are essential if injuries to the 
branches of the nerve are to be avoided. One of the main branches of the 
facial nerve will often be found draped about the capsule of the tumor. Pre- 
liminary isolation of the main trunk of the facial nerve, together with its 
primary branches, is advisable when the tumor is deep to the gland. This pre- 
caution is time consuming and unnecessary when the tumor is superficial. 
Since it is usually impossible to distinguish from gross appearance be- 
tween a mixed tumor and a papillary cystadenoma, it behooves the surgeon 
to remove the parotid tumor without injuring its capsule. The tumor should 
not be grasped with a sharp instrument until it is completely isolated and 
is ready to be lifted from the incision. In general, the papillary cystadenoma — 
is firmer and more densely encapsulated than the mixed tumor, and at times 
it may feel cystic when exposed. Gross observations upon the intact tumor are 
distinetly unreliable, however. 


SUMMARY 


From a review of the literature, 151 cases of papillary eystadenoma of the 
salivary glands have been collected, and we have added eight cases. 


The theories of origin of these tumors and their elinieal and pathologie 
characteristics have been discussed. 

Statistically the tumors occur most commonly at or below the angle of 
the mandible in the tail of the parotid gland of middle-aged males. 

Complete surgical extirpation of these tumors is seldom followed by recur- 


renee. 
ADDENDUM 


Since submission of the manuscript there has been one additional case of papillary 
cystadenoma lymphomatosum of the parotid gland at St. Luke’s Hospital. This was in a 
50-year-old white man. 


Acknowledgment.—The authors are indebted to Dr. E. J. Brown, Dr. J. W. McCall, and 
Dr. J. A. Topinka for the inclusion of their cases of papillary cystadenoma lymphomatosum in 
this series from St. Luke’s Hospital. 
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CARCINOMA OF THE GUM 
Water L. Marrickx, M.D., ANp DONALD J. MEEHAN, M.D., Burra.o, N. Y. 
(From Roswell Park Memorial Institute) 


HE recent surgical advances in the treatment of carcinoma of the mouth’ * * 

have made it necessary to review critically the results obtained with radia- 
tion therapy. Since carcinoma of the gum is a well-defined entity with a mod- 
erate amount of literature on the subject, we reviewed our patients seen and 
treated in the years 1937 to 1944 inelusive. During this period of time, all 
patients were treated entirely with radiation. There were no eases in this group 
in which radical surgery was performed. We also felt that the results obtained 
during this period should be a good index of the results that might be obtained 
with radiation, since all the modern techniques and materials were available 
during this time. 

This report is based on 101 patients treated at the Roswell Park Memorial 
Institute. The only patients excluded were those seen only once, the ones with 
hopeless cases who were seen and treated elsewhere and referred for an opinion, 
and those who were free of disease until lost to follow-up. In all, 118 patients 
were examined, with 17 patients falling into the above category. All tumors 
other than squamous-cell carcinomas were excluded from this study. The prog- 
nosis of malignant tumors other than squamous-cell carcinomas differs so widely 
that comparison studies are difficult to make. The 101 cases reported, therefore, 
represent only squamous-cell carcinomas. 


INCIDENCE 


From 1957 to 1944, there were 25,453 new patients examined in this hos- 
pital. Fifty-six per cent of these cases were diagnosed as cancer. Intra-oral 
cancers comprised 7.2 per cent of all malignancies and gum cancer approxi- 
mately 1 per cent of all cancer in this institute. Martin’ reported that intra- 
oral eanecer comprises 4 per cent of all human cancer. There were no eases in 
this series occurring in a Negro, but since this city has only a 5 per cent Negro 


population, no conclusion can be drawn. 


ETIOLOGY 


Positive serology was recorded in only a few instances and apparently it 
is not an etiological factor. While the majority of the patients used tobacco, 
no evidence can be offered one way or the other as to its effect on gum cancer. 
Dental hygiene appears to exert an influence on the development of intra-oral 
cancer. The majority of the patients in this series had mouths that showed 
poor oral hygiene. Solomon and Burke,’ reporting on this subject, found 
malocclusion and alveolar resorption definite etiological factors in oral cancer. 


LOCATION OF LESION 


These cancers were rather evenly divided between the lower and upper 
gum, right and left side (Table I).- There were 56 lower gum tumors com- 
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TABLE I. FacToRS INFLUENCING THE PROGNOSIS OF CARCINOMA OF THE GUM 











FIVE YEAR FIVE YEAR CURE 
TOTAL CASES CURES RATE (PER CENT ) 

Age 

Under 40 z 0 0 

40-49 8 3 37 

50-59 24 2 8 

60-69 33 8 24 

70 and over 34 6 18 
Sex 

Male 76 15 19 

Female 35 4 16 
Position 

Right 51 10 19 

Left 45 7 16 

Upper 45 8 18 

Lower 56 11 19 

Midline 5 2 40 
Metastases 

No nodes on admission 70 19 27 

Nodes on admission } 0 (0) 

Developed nodes 22 0 0) 

Bone invasion on 

admission 27 0 0 
Developed bone 
invasion 21 0 0 





pared to 45 of the upper gum. Reports of other series have revealed about the 
same proportion. The midline is a rather uncommon site, only 5 cases oceurr- 
ing in this series. Since the gum is such a narrow structure adjacent strue- 
tures were invaded frequently. The lower gum lesion often involved the bue- 
eal mucosa and/or floor of the mouth. The upper gum frequently involved 
the bueeal mucosa and/or the palate. 


PATHOLOGY 


These cases were all verified by biopsy. Recent review of the entire group 
confirmed the diagnosis of squamous-cell carcinoma. The Broder grading was 
employed since it was felt that this was the grading most popular and widely 
used. Eighty cases fell into grades 1 and 2 and 21 eases were in grades 3 and 
4. Repeated sections were obtained on a number of patients during the course 
of treatment for one reason or another and it was noted that the lesions tended 
to maintain their histologic pattern throughout the course of the disease. 
Several cases showed some change but no more than might be expected from 
any tumor that has multiple sections taken from it. The grade of the lesion 
did not influence the cure rate. An almost equal percentage of 5 year cures 


were noted for grades 1 and 2 as for grades 3 and 4. 


SYMPTOMS 

The chief complaint of the majority of these patients was a sore on the 
gum. Occasionally, they complained of severe pain or bleeding, but usually 
they were fairly comfortable and in no distress. A number of these patients 
were asymptomatic; their cases were diagnosed by their dentist or doctor and 
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they were referred for treatment. Metastatic lymph nodes were present in 
30 per cent of the patients on admission. These nodes usually cause no symp- 
toms until fixation and ulceration oeceurs. 


METASTASES 


From the entire group of 101 cases, 53 patients presented metastatic nodes 
sometime during the course of the disease. Thirty-one patients (30 per cent) 
had involved nodes on admission, and 22 out of the remaining 70 patients (31 
per cent) developed nodes (Table 1). Often in the past carcinoma of the upper 
jaw has been considered late to metastasize. Our figures show that 17 patients, or 
38 per cent, developed metastatic neck nodes (Table Il). Bone invasion was 
noted in 27 patients on admission and 21 developed it later. Thus a total of 
48 patients (47 per cent) developed invasion of the neighboring bony struc- 
ture. Autopsies performed on 4 revealed distant metastases in the lungs, liver, 
and other viscera. These were in far-advanced cases that also had neck node 
metastases. There were no cases showing distant metastasis without evidence 
of cervical node involvement. There was one case of cross-spread metastasis. 
The lesion was on the left lower gum and the only nodes involved were in the 


right neck. 


TABLE II. REGIONAL NODE INVOLVEMENT FROM UPPER GUM CARCINOMA 

















Nodes on admission 9 
Developed nodes 8 
Total with node involvement 17 
Total number patients 45 
on oe 38% 


; eg 
Showed regional node (a) involvement sometime in the 


course of their disease 





DIAGNOSIS 


All cases were diagnosed by biopsy. Too much stress cannot be laid on biop- 
sying any suspicious lesion of the gum. Several lesions seen here were clinically 
called papilloma, fibroma, and so on, but the pathologie report showed an un- 
deniable carcinoma. One of these patients did not respond to radiation and 
succumbed to the disease. X-ray examination of the underlying jaw is essential. 
Since the prognosis and treatment differ when bone is involved, it is essential 
to follow carefully the x-ray films of the jaw. From Table I, it can be seen 
that we had no 5 year cure when bone involvement was noted on admission or on 
follow-up. The results in the literature are similar to our experience, with only 
the oceasional ease resulting in a cure. 

Careful palpation of the neck for metastatic nodes is essential in the routine 
physieal examination. The prognosis is greatly reduced when nodes become in- 
volved. There were no 5 year cures in this group of patients when metastatic 
nodes were noted. This does not mean that metastatic nodes cannot be cured 
hy radiation therapy, but merely that in this series, during the years 1937 to 
1944, no patients who had metastatic neck nodes were cured. There have been 
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cures of proved neck node metastasis from intra-oral cancer at this institute, 
however. The figure is small but still significant. Radiation therapy has a defi- 
nite role in the management of metastatic nodes in the neck for curative and 
palliative purposes and it is not our aim to discredit this part. 


TREATMENT 


Again, we wish to emphasize that this series of gum cancers was treated 
entirely with radiation. There was not one instance of definitive surgery done 
for the purpose of excising the cancer. All forms of radiation were used, in- 
cluding radium, radon seeds, and x-radiation. During this 8 year period, the 
method of treatment varied with radiologic advances. The oral lesions, when 
appropriate, were treated with the radium mouth mold with a calculated dose 
of 6,000 gamma r. delivered to the surface of the lesion (12 by 500 r.). This 
treatment lasted exactly 2 weeks and was followed by a supplementary course 
of external radiation with a cheek or submaxillary port directed at the lesion. 
Metastatic nodes, when present, were either spotted with small ports or else 
included in the path of the supplementary port. The majority of external 
x-radiation was delivered with the 200 kv. machine with .9 cu. half value layer. A 
number of patients had radon seeds implanted in the nodes along with the ex- 
ternal radiation. Instead of the radium mold, quite a few were treated with in- 
traoral x-radiation. We can draw no conclusion between the results of these 2 
methods of treatment but believe each has its own advantage when properly 
used. 

RESULTS 


The over-all picture is described in Table III. The cure rate for the entire 
group was 19 per cent, and for patients with lesions without bone or node in- 
vasion, regardless of size, 36 per cent. There was a total of 55 patients pre- 
senting themselves with their disease limited to the oral cavity without bone 
invasion. There were 19 5 year survivals in this group. As stated before, 
there were no 5 year survivals in the group with bone or node invasion. We 


TABLE IIT. SQUAMOUS-CELL CARCINOMA OF THE GUM (1937 TO 1944 INCLUSIVE) 








Total Number of Cases 118 
Indeterminate Group: 
Not treated here (seen for consultation or did not 
return for treatment) 1 
Lost trace of without recurrence 
Died of other causes with no recurrence 
Total number of indeterminate results 17 
Determinate Group: 
Total group minus indeterminate group 101 
Failures: 
Dead as a result of cancer 
Lost trace of with disease } 
Total number of failures 82 
Successful Results: 
Free of disease 5 years or more 19 
Five-Year End Results: 
Successful results (19) 
Determinate group (101) 
Early cases (no bone or node involvement on admission ) 36% 


19% 
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believe it is essential to report cases in this manner so that comparison studies 
can be made. Martin* reported a 26 per cent 5 year cure rate for his series of 
89 squamous-cell carcinomas of the gum. This included all cases early and 
advanced. His 5 year cure rate for early lesions was, he reported, almost 50 
per cent. This series of patients was treated mainly with radiation. In 1948 
he reported a 5 year cure rate of 26 per cent for all cancers, with a 38 per cent 
cure rate for the early cases. Melville’ reported a 31 per cent cure rate for 
lower gum and floor of the mouth tumors treated with the radium mold. This 
result is based on 37 patients. Johnson and Daniel,® of Vanderbilt University, 
reported on 23 patients with carcinoma of the lower gum. Twelve patients 
were treated with the cautery excision technique of Bloodgood with a 50 per 
cent 4 year survival. These patients also had postoperative radiation to the 
neck. An additional 11 patients were treated with radiation either because 
they refused surgery or their disease was too far advanced for resection. 
There were no cures in this group. Berven,’ reporting on 61 patients with 
lower gum cancers treated with radium during the years 1916 to 1926, ob- 
tained 18 per cent 5 year cures. Edling® reported an 11.5 per cent 5 year cure 
rate in 26 patients with carcinoma of the lower gum. These patients were all 
treated with the radium bomb and in a few eases electrosurgery and x-radiation 
were used in conjunction. 


COMPLICATIONS OF RADIATION 


The usual difficulties were experienced in this institute with radiation 
epidermitis and mucositis. We ean offer no help in this matter other than 
eareful attention to the skin and proper dental hygiene during the radiation 
therapy. Hospitalization for these patients when necessary for nasogastric 
feeding, intravenous fluids, and blood transfusion cannot be overemphasized. 

The incidence of radiation osteomyelitis in the cured patients was 16 per 
cent. We made no attempt to ascertain the incidence of osteomyelitis in the 
eroup that suecumbed to the disease. The 3 patients that developed radionecro- 
sis of the bone eventually extruded their sequestrum and on last examination all 
showed the mucosa to be intact over the bone. We have had more severe cases 
than this that have continued to show progressive involvement of the bone 
with sinus formation and trismus. These patients often need a resection of 
the involved side to control the condition. 


SURGERY 


Since 1945 several reports have appeared in the literature describing the 
combined jaw and neck resection for carcinoma of the lower jaw.” * From 
our results at this institute, we realize that radiation therapy has its limitation 
in the treatment of carcinoma of the gum. At the present time, we are using 
the combined jaw and neck resection more and more frequently. It is an 
excellent radical procedure with a surprisingly small morbidity. Our pro- 
cedure is essentially the same as the technique described by Slaughter and 
associates.2. The usual ‘“T” incision is made with the upper anterior incision 
brought up to split the lower lip in the midline. The dissection starts in the 
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usual manner as in performing the radical neck dissection. An attempt is 
made to preserve the anterior arch of the mandible whenever possible to obtain 
a good cosmetic result. 

The same policy of surgical excision of the upper jaw should be carried 
out when indicated. This technique described by MacFee’® using the Fergusson 
incision may be used, or, more simply, excision of the alveolar ridge and palate 
may be done using an entirely intra-oral approach. Should nodes appear, a 
neck dissection is then indicated. 


SUMMARY 


One hundred one cases of cancer of the gum have been presented. Treat- 
ment was entirely with radiation. The 5 year cure rate for the entire group 
was 19 per cent. No patients with either node or bone involvement were 
cured. We feel, on the basis of these results, that surgical excision of the jaw 
is indicated when there is bone involvement. The treatment of patients with 
early gum carcinomas without node or bone involvement is still being evolved. 
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ARTHROKATADYSIS (OTTO PELVIS) 


RICHARD SCANDALIS, M.D.,* RaLtpH K. GHORMLEY, M.D.,t ANb 
Maucoutm B. Dockerty, M.D.,i RocHeEstrer, MINN. 


TTO pelvis may be defined as ‘‘an affection of the hip joint characterized 

anatomically by deepening of the acetabulum with mesial displacement of 
the inner wall.’’ ° A few of the synonyms for this condition are Chrobak pelvis, 
coxarthrolisthesis-becken, osteoarthritic protrusion of the acetabulum, intra- 
pelvie protrusion of the acetabulum, and arthrokatadysis. 


HISTORICAL REVIEW 


In 1824, A. W. Otto described a necropsy specimen of ‘‘a pelvis with glob- 
ular extensive acetabula’’; a lithograph of this pelvis was published in 1845 by 
his son® (Fig. 1). Prior to 1921 no articles on this subject appeared in American 
periodicals, and up to that year Valentin and Miiller were able to collect only 
31 cases from the literature. More recent papers have been devoted for the 
most part to reports of cases of this condition, and relatively little has been 
added in the way of new theories as to causation. Excellent reviews of the 
literature were presented by Henschen, Benda, Pomeranz, and Brentrup. 


MATERIALS AND METHODS 


Fifty cases of Otto pelvis from the files of the Mayo Clinie were studied. 
These include cases in which the diagnosis of arthrokatadysis had been made 
in the period beginning in 1908 and ending in 1947. To be ineluded in this 
series, each record had to contain (1) a general history and results of a physical 
examination and of routine laboratory tests (urinalysis, blood counts, and floccu- 
lation tests for syphilis), and (2) roentgenograms which showed a definite intra- 
pelvic protrusion of the acetabulum (not merely a so-called deep acetabulum). 


CLINICAL ASPECTS 


Cases were divided into 2 categories: (1) 41 cases in which the condition 
was primary (of unknown etiology), and (2) 9 eases in which the condition 
was secondary (of known etiology). Pelves in the former group were sub- 
divided into 4 grades of intrapelvie protrusion, grade 1 being the least pro- 
nounced protrusion and grade 4 being the most pronounced. Certain features 
of primary arthrokatadysis as noted in the study of 41 cases are summarized in 


Table I. 


The causative factors in the 9 cases of secondary arthrokatadysis were as 
follows: development as a result of fractured acetabulum, 5 cases; as a result 
of septic arthritis, 2 cases; as a result of rheumatoid arthritis, 1 case; as a 


result of metastatic hypernephroma, 1 ease. 
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TABLE I, CLINICAL FEATURES IN 41 CASES OF PRIMARY ARTHROKATADYSIS RECORDED AT THE 
Mayo CLINIc 1908 THROUGH 1947 








GRADE OF INTRAPELVIC PROTRUSION 












































CONDITION OR FACTOR 1 2 3 4 
Age (years) 7 -— + 7 Seon commenti 
Average 43 53 37 12 
Range 21 to 64 14 to 64 15 to 47 
Number of cases 19 18 3 ] 
Sex | 
Male 2 3 1 
Female 17 15 - = 1 
Symptoms, average duration* (years ) 6 9 16 pa 
Involvement | 
Bilateral 18 18 3 | 1 
Unilateral 1 0) | 0 
ry . . > | a 
Pain in hips or thighs, chief complaint 14 18 3 | 1 
Hip disease, not disabling 4 1 | 0 | 0 a 
Onset of hip disease without other disease . 18 18 3 1 ; 
Treatment = | 
Conservative alone 15 16 2 
Cup arthroplasty 1 2 1 l 
Acetabuloplasty 3 . L a 
Incidence of associated : | | 
| 
Osteoarthritis | 
None 2 0 0 | 
Mild (grade 1) 5 8 0 | 
Moderate (grade 2) 10 7 0 
Moderately severe (grade 5) 2 2 2 1 
Very severe (grade 4) 0 | 1 
Coxa vara 6 10 3 0 
Saeroiliae arthritis ] 2 1 a 











*Prior to patient’s first visit to Mayo Clinic. 


REPORT OF CASES 

CASE 1. MODERATE (GRADE 2) ARTHROKATADYSIS.—A 29-year-old married woman com- 
plained of pain in the right groin, thigh, and knee of 3 years’ duration, associated with 
gradually increasing pain and stiffness. She said she had noticed limitation of abduction 
of the thighs since the age of 18 years. 

Examination revealed marked limitations of motion of both hips. Results of the re- 
mainder of the history, physica! examination, and laboratory tests were negative. Treatment 
consisted of bilateral cup arthroplasty. 


CASE 2, MODERATELY SEVERE (GRADE 3) ARTHROKATADYSIS.—A 15-year-old boy had 
been injured at the age of 7 when struck in the region of the left hip by an automobile. 
One year later a limp developed in which the patient favored the left lower limb. He had 
sustained no injury to the right hip as far as he could remember. The patient had reg- 
istered at the clinic because he thought the left hip was ‘‘dislocated.’’ 

Examination revealed marked lumbar lordosis, with marked limitation of motion of 
both hips. The left hip was nearly ankylosed, and only 50 degrees of flexion was permitted 
in the right hip. Rotation of either femur was impossible. Roentgenologic examination dis- 
closed bilateral arthrokatadysis and obliteration of the left sacroiliac joint (Fig. 2, a). Re- 
sults of the rest of the history, physical examination, and routine tests were negative. Con- 
servative treatment was recommended. 
CASE 3. SECONDARY ARTHROKATADYSIS AS A RESULT OF FRACTURED ACETABULUM.—A 


54-year-old man was seen at the clinic in 1938 because of an ulcer of the left heel of 
2 years’ duration. In 1936 he had suffered a fractured acetabulum and damage to the sciatic 
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nerve in an automobile accident. Examination disclose] weakness of the left leg and foot 
and a trophic ulcer of the left heel. There was surprisingly good motion in the left hip, 
despite the roentgenologic appearance. The ulcer of the heel gradually disappeared. Con- 
servative treatment was recommended for the left hip (Fig. 2, b). 





Fig. 1.—a, Lithograph of specimen described in 1824 by A. W. Otto (reproduced from 
Otto, A. C.: De pelvi rhachitica, adenxa duarum pelvium deformium descriptione, Vratislaviae, 
1845, E. Klein, 31 pp.); b. moderate (grade 2) arthdokatadysis (Case 1). 





Fig. 2.—a, Moderately severe (grade 3) arthrokatadysis (Case 2); b, secondary arthrokatadysis 
as a result of fractured acetabulum (Case 3}. 


CASE 4, SECONDARY ARTHROKATADYSIS AS A RESULT OF RHEUMATOID ARTHRITIS.—A 
56-year-old woman sought attention in 1945 because of very severe peripheral rheumatoid 
arthritis of 21 years’ duration. Her elbows, hands, shoulders, hips (Fig. 3, a), knees, and 
feet were affected, but the spinal column was not involved. She was a wheel-chair cripple. 
‘*Pencilling and cupping’’ were noted at roentgenologic examination of the elbows and 


hands. Conservative treatment was recommended. 
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CASE 5. SECONDARY ARTHROKATADYSIS AS A RESULT OF METASTATIC HYPERNEPHROMA,—A 
45-year-old woman registered in 1936 because of a tumor of the right thigh. Further examin- 
ination disclosed a grade 2 hypernephroma of the left kidney, and a nephrectomy was per- 
formed. A very slowly growing metastatic process was noted in the region of the right hip, 
associated with slowly developing arthrokatadysis (Fig. 5, 6). Marked limitation of motion 
was noted in the right hip. Rectal examination revealed a huge tumor. The erythrocyte 
sedimentation rate was 111 in 1 hour (Westergren method). 

The patient was still alive in 1946. 





Fig. 3.—a, Secondary arthrokatadysis as a result of rheumatoid arthritis (Case 4); b, secondary 
arthrokatadysis as a result of metastatic hypernephroma (Case 5). 


COMMENT 


Much has been written on theories of the causation of Otto pelvis, but none 
of the suggested causes has had widespread acceptance. 

It is notable that extremely little information is available concerning the 
histopathologie aspects of this condition. By reviewing the literature we were 
able to find 31 different causes suggested for the condition. Most frequently 
mentioned as the responsible agent were the following: osteoarthritis deformans, 
tabes dorsalis, localized osteomalacia or weakening of the acetabulum, inflamma- 
tion, echinococeus disease, endocrine factors, congenital defects, trauma, and 
gonorrhea. 

Several classifications of Otto pelvis may be found in the literature. Appar- 
ently Henschen was the first to suggest that the disease could be caused by more 
than one process. Diez found it convenient to divide arthrokatadysis into ‘ pri- 
and ‘‘secondary’’ types. 
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SUMMARY AND CONCLUSIONS 
Otto pelvis may be defined as ‘‘an affection of the hip joint characterized 
anatomically by deepening of the acetabulum with mesial displacement of the 
inner wall.’’ 
Diez and others have divided arthrokatadysis into 2 types. The ‘‘primary’’ 
or ‘‘essential’’ type signifies Otto pelvis of unknown origin, whereas in the 
‘*secondary’’ type the causative process usually is readily determined. 
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In the course of our study we collected 236 cases from the literature and 
studied them. In 53 of these cases the condition, we judged, might be classified 
as ‘‘primary’’ and in 46 it might be called ‘‘secondary.’’ In the remaining 
cases the data were insufficient to permit definite classification. 

In our own study of 50 cases from the files of the Mayo Clinic we designated 
41 lesions as ‘‘primary’’ and 9 as ‘‘secondary’’ arthrokatadysis. Of the primary 
arthrokatadytie pelves, 18 presented a mild degree of protrusion, 17 moderate, 
3 moderately pronounced, and 1 very pronounced. Rheumatoid arthritis, car- 
cinoma, fractures, and septic arthritis were the causative factors in the 9 in- 
stances of secondary arthrokatadysis. In the 41 cases of essential arthrokatady- 
sis, bilateral involvement of the hips was noted in 40 cases, and the incidence 
according to sex was 85 per cent female and 15 per cent male. 

The cause of arthrokatadysis remains obscure, despite voluminous writings 
on this subject. Suggested etiologic processes most often mentioned in the lit- 
erature, in order of frequency, are osteoarthritis deformans, tabes dorsalis, local- 
ized osteomalacia, inflammation, echinococeus disease, endocrine factors, congen- 
ital defects, trauma, and gonorrhea. Altogether, we were able to find 31 different 
causes assigned to this condition. 

Relatively little has been written regarding proper treatment of Otto pelvis. 
Conservative therapy includes the use of traction, physical therapy, braces, and 
analgesic agents. Surgical procedures include osteotomy, acetabuloplasty, and 
arthroplasty. Perhaps cup arthroplasty offers one of the preferable methods of 
treatment of this unusual disease. 
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THE ADVANTAGES OF TRACHEOTOMY AND THE USE OF A 
NEW TRACHEAL TUBE IN THE MANAGEMENT OF 
INTRATRACHEAL ASPIRATION 


A PRELIMINARY REPORT 


Stuart W. ARHELGER, M.D.,* MINNEAPOLIS, MINN. 


(From the Department of Surgery, University of Minnesota Medical School) 


NTIL recently tracheotomy has been reserved as an emergency measure 

indicated only for the relief of respiratory obstruction above the laryngo- 
tracheal junction due to neoplasm, edema, inflammatory exudate, foreign body, 
or vocal cord paralysis. Recent reports have indicated the successful use of 
tracheotomy in certain special conditions such as bulbar poliomyelitis, acute 
tetanus, and severe chest injuries.* * * 1° Partial obstruction of the respiratory 
airway by accumulation of tracheobronchial secretions or aspirated material 
appears to be the denominator common to all of these conditions. There are 
several sources for the obstructing materials; first, the accumulation of secre- 
tions produced within the tracheobronchial tree itself; second, aspirated 
pharyngeal secretions and saliva; third, aspirated feedings during the act of 
deglutition; fourth, the ‘‘regurgitative aspiration’’ of vomitus. Failure of ef- 
fective voluntary tussive efforts and depression of ciliary function favor the 
accumulation and stasis of materials once they are within the tracheobronchial 
tree. Obtundation of cough, pharyngeal, and laryngeal reflexes, or dysfune- 
tion of deglutition are factors abetting the inhalation or aspiration of materials 
foreign to the respiratory tree. 

Stasis or excessive formation of secretions within the respiratory tree have 
been stressed as important etiological factors in postoperative and postanesthetic 
pulmonary complications, notably atelectasis, bronchopneumonia, aspiration 
pneumonia, and pulmonary abscess. Measures such as periodic cough, ‘‘Sante 
pereussion,’’ change of position to favor bronchial] drainage, and, recently, 
tracheobronchial aspiration by eatheter, have become routine in the manage- 
ment of postoperative cases. 

Tracheobronchial toilet utilizing a bronchoscope or indwelling MacGill 
endotracheal tube is now in common use. However, there remains a group of 
patients in whom the usual procedures are ineffective, intratracheal aspiration 
by eatheter is incompletely successful, and repeated bronchoscopic aspiration 
unfeasible due to the rapid reaccumulation or reaspiration of secretions. If 
adequate drainage is not provided asphyxiation will oceur. If ‘‘regurgitative 
aspiration’’ is present as well, a serious hemorrhagic aspiration pneumonia com- 
plicates the picture of a partially obstructed airway. Tracheotomy, by decreas- 
ing aspiration through deviation of the inspiratory air column, providing a 
simple means of repeated tracheobronchial suction, insuring an adequate air- 
way, and facilitating oxygen therapy, has produced dramatic and sometimes 
lifesaving results after other methods have failed. It is the purpose of this 
paper to: (1) report cases illustrating the use of tracheotomy in the manage- 
ment of serious respiratory complications arising in elderly or debilitated pa- 
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tients after extensive abdominal or thoracie surgery, patients with central ner- 
vous system disease with coma or impaired swallowing, and (2) describe pre- 
liminary investigations regarding the use of a new tracheal tube in the pre- 
vention and investigation of aspiration. 


THE USE OF STANDARD TRACHEAL TUBES 


The following case reports illustrate extended indications for tracheotomy 
in the treatment and prevention of pulmonary complications arising in surgical 
and neurological patients. 


CASE 1.—An esophagogastrectomy using the combined left abdominal right thoracic 
approach was performed* on this 80-year-old man for a large squamous-cell carcinoma of 
the lower esophagus and cardiac end of the stomach. On the first postoperative day the 
patient developed progressive dyspnea, hyperpnea, cyanosis, tachycardia, and hypotension. 
Tracheal rales and noisy respirations were present. Voluntary cough was weak, wet, but 
unproductive. Repeated intratracheal aspiration by the catheter method was added to the 
usual measures such as periodic cough, Sante percussion, and frequent change of position, 
and succeeded in partial cleansing of the respiratory tree. Respiratory embarrassment was 
progressive despite these measures. The patient became unresponsive, and this was followed 
by collapse with unobtainable pulse and blood pressure. A tracheotomy was carried out at 
the bedside, and after the insertion of a standard Jackson tracheal tube, large amounts of 
mucopurulent material and viscid mucous plugs were aspirated from and coughed through 
the tracheotomy. The patient’s response was immediate. Dyspnea and cyanosis decreased ; 
he became responsive; blood pressure and pulse progressively returned to normal. He 
required frequent aspiration through the tracheal tube during the following forty-eight hours 
and received oxygen therapy via a tracheotomy inhalator.12 The tracheotomy was maintained 
until the eighth postoperative day, and he was discharged on the tenth postoperative day in 
good condition. 


CASE 2.—This 57-year-old man was admitted on the neurology service in a semicomatose 
state. Studies revealed a diagnosis of tuberculous meningitis, and treatment with intra- 
muscular and intrathecal streptomycin was begun. There was impairment of swallowing 
and obtundation of the pharyngeal reflexes. Voluntary coughing was impossible. Despite 
change of position favoring bronchial drainage and periodic pharyngeal aspiration, there 
was evidence of progressive stasis of secretions within the tracheobronchial tree and aspiration 
of pharyngeal secretions. Bronchoscopy was carried out with good immediate clearing of 
the respiratory tree. However, there was rapid reaccumulation of the obstructing materials. 
Periodic intratracheal aspiration by catheter was instituted and succeeded in keeping the 
airway partially clear. However, the patient gradually became more dyspneic and cyanotic. 
Respiratory embarrassment had advanced to a point just short of asphyxiation when a 
tracheotomy was performed at the bedside. Thorough suctioning of the tracheobronchial 
tree through the tracheotomy produced large amounts of mucopurulent material. There was 
immediate improvement, although some dyspnea remained. During the following 18 days 
he gradually improved, although he required repeated aspiration through the tracheotomy 
to insure a free airway. Although some impairment of cerebration remained, he became 
responsive, and the function of deglutition improved. Eighteen days after tracheotomy the 
tube was permanently removed, and he was discharged 22 days later. 


CaAsE 3.—This 70-year-old man underwent a left pneumonectomy and extensive resection 
of the left thoracic cage, including the anterior and lateral portions of the upper 7 ribs.t 
The lesion was an advanced alveolar-cell carcinoma of the lung with unusual invasion of 
the pleura and thoracic wall. Immediately postoperatively there was severe mediastinal 
flutter and paradoxical breathing due to the instability of the left thorax. Mobilization 


*By Dr. Owen H. Wangensteen. 
+By Dr, Arnold J, Kremen. 
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with sand bags strapped to the wound partially relieved the paradoxical respiration. How- 
ever, he remained markedly dyspneic and cyanotic. The respiratory rate was 40 per minute, 
pulse 120, and blood pressure 70/50. Some retraction of the upper portion of the left chest 
occurred with each respiration. The right lung and tracheobronchial tree were clear. Eight 
hours postoperatively a tracheotomy was performed. Only a small amount of material was 
aspirated from the respiratory tree. However, there was immediate dramatic improvement 
manifested by relief of dyspnea and cyanosis. Paradoxical retraction of the left upper chest 
decreased. Oxygen therapy using the tracheotomy inhalator was instituted. During the next 
two hours the respiratory rate decreased from 40 to 28 per minute, the pulse fell to 100 and 
the blood pressure rose from previous shock levels to 106/70. He continued to improve and 
ran an otherwise uncomplicated postoperative course. On the tenth postoperative day the 
tracheotomy was closed, and he was discharged on the twelfth postoperative day in good con- 


dition. 

Comment.—Cases 1 and 2 illustrate the successful use of tracheotomy and 
the standard tracheal tubes in the management of aspirated pharyngeal secre- 
tions and accumulated tracheobronchial secretions. Case 3 exemplifies the use 
of tracheotomy in combating mediastinal flutter and paradoxical respiration by 
decreasing resistance to flow and reducing the anatomic dead airspace. 


A NEW TRACHEAL TUBE IN THE PREVENTION AND STUDY OF ASPIRATION 

As illustrated in the preceding cases, the aspiration of pharyngeal secre- 
tions can be managed successfully by means of catheter suction through a 
standard Jackson tracheal tube. However, the aspiration of vomitus or the 
inhalation of feedings (oral, gavage, or gastrostomy), results in a serious hemor- 
rhagie aspiration pneumonia that does not respond to simple cleansing of the 
tracheobronchial tree. Because of the frequency of this complication, methods 
directed toward the actual prevention of intrapulmonary aspiration would seem 
to be the ideal approach to this serious problem. Based on this concept, a 
special balloon-tipped tracheal tube was designed for the prophylaxis and treat- 
ment of intratracheal aspiration. 

Description of the Tube.—The special tracheal tube consisting of a double- 
lumen silver tube with a small inflatable rubber cuff* is illustrated in Figs. 1 
and 2. 

The inflatable cuff prevents the passage of aspirated material into the distal 
tracheobronchial tree and lungs (Fig. 2), while a continuous and adequate 
airway is provided by the breathing tube. The small-lumen suction tube 
mounted above the airway provides for removal of the aspirated material col- 
lected above the balloon. In addition to its practical value in the prevention of 
aspiration, the tube is singularly adapted to the study of the source and amounts 
of the aspirate, as will be illustrated. 

Method of Use.—The usual tracheotomy is modified only in that a slightly 
larger tracheal opening is made by the excision of a 2 mm. segment from each 
two tracheal rings. The special tube is then introduced using both obturators, 
and the cuff is inflated with 1 to 2 ¢.c. of air and clamped with a small forceps. 
Varying degrees of coughing will occur after insertion of the tube and inflation 
of the balloon. In comatose patients, this may be absent or subside rapidly. 
However, if distressing or continuous, as in patients with normal sensorium, 


*Cuffs supplied through the courtesy of Dr. John J. Wild. 
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1 to 2 minims of 1 per cent pontocaine placed on the tracheal mucosa through 
the suction tube will obviate the paroxysms. In order to minimize the effects 
of pressure on the trachea, the balloon is deflated for fifteen minutes each hour. 
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Fig. 1—The Arhelger doubJe-lumen balloon-tipped tracheal tube for the treatment of intra- 
tracheal aspiration. 


Aspirated material which collects above the cuff is removed periodically 
or continuously by suction applied to a No. 10 French catheter passed into the 
suction tube. The tracheobronchial tree below the cuff is aspirated through the 
breathing tube as often as is necessary. The seal between the balloon on the 
trachea obviously is not water-tight and permits the passage of small amounts 
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of materials distalward. Also, some aspiration occurs during the deflation 
periods. However, the amount of serious aspiration is greatly reduced. Thor- 
ough suctioning above the balloon is carried out prior to deflation of the balloon 
to prevent sudden release of a large quantity of aspirate pooled above. We have 
removed the tube every one to two days for cleaning and resterilization and at 
that time have bronchoscoped the patient through the tracheotomy in order 
to inspect the tracheobronchial tree and to visualize the balloon site for signs 





Fig. 2.—X-ray film demonstrating the special tracheal tube with the balloon inflated, preventing 
the aspiration of Lipiodol injected above the cuff. 

of mucosal irritation. Because the breathing tube constitutes the patient’s only 

airway when the cuff is inflated, special nursing care and constant observation 

are mandatory. In patients receiving oxygen therapy, the inner cannula of the 

breathing tube has been modified to connect by tube with a tracheotomy in- 

halator as described by Kubicek and his associates.’* 

Indications and Uses.—The special tracheal tube has been used advan- 
tageously in patients manifesting the serious sequelae of the aspiration of secre- 
tions, vomitus, or feedings, notably, obstruction of the airway with or without 
atelectasis, and true aspiration pneumonia, who have failed to respond favorably 
to more conservative measures. Included in this group are elderly or debilitated 
patients with serious respiratory complications following extensive abdominal 
or thoracic surgery; patients in protracted coma due to head injuries, central 
nervous system disease such as cerebral vascular accidents, encephalitis, neo- 
plasms; and patients with more specific neurological defects with faulty swal- 
lowing, as oceur with posterior inferior cerebellar artery thrombosis. 
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Hazards and Complications ——The important hazards in the use of the tube 
as described relate to obstruction of the breathing tube and trauma to the 
trachea by the inflated cuff. As the breathing tube constitutes the patient’s 
only airway when the balloon is inflated, even partial reduction of its lumen by 
mucus or secretions will greatly increase resistance to flow and result in hypoxia 
of the patient. Sudden complete obstruction of the airway, if unrelieved, is, 
of course, a hazard of major importance. Although these complications are 
easily prevented and relieved, it should be reemphasized that these patients 
require constant nursing care. In the eases studied thus far, the distal airway 
has remained relatively free of secretions, and there has been no episode of 
obstruction of the breathing tube. 

Gillespie? and Foregger® have published excellent discussions of the pro- 
longed use of intratracheal tubes without evidence of damage to the trachea. 
However, it would be anticipated that tracheal ulceration or necrosis would 
result from the indiscriminate use of an indwelling balloon. For this reason 
the balloon is deflated for fifteen minutes out of each hour. 

The following ease illustrates the special tube in use. 


A supracondylar amputation of the left lower extremity was performed on a 75-year- 
old man for diabetic and arteriosclerotic gangrene. About one month postoperatively he 
developed thrombosis of the left posterior inferior cerebellar artery manifest clinically by 
faulty deglutition, left vocal cord paralysis, and a left-sided Horner’s syndrome. Attempts 
at swallowing were complicated by passage of materials into the larynx, causing coughing 
and regurgitation into the nasopharynx. Aspiration of pharyngeal secretions and saliva 
precipitated episodes of violent coughing. Nutrition by the oral route became impossible 
and gavage was instituted. After three days of tube feeding his temperature rose to 102° F. 
Rales and rhonchi developed in the left chest, and a chest roentgenogram supported the 
diagnosis of aspiration pneumonia. Tube feedings were discontinued and on March 7, 1950, 
a gastrostomy and tracheotomy were performed. On March 10, 1950, the special tracheal 
tube was introduced. Studies for the sources of aspiration were carried out. Fluoroscopic 
examination of the patient while swallowing Lipiodol confirmed the presence of intratracheal 
aspiration of oral feedings and pharyngeal secretions. Fluid containing Congo red dye 
placed in the pharynx appeared in the trachea above the cuff almost immediately. The 
aspiration of nasal tube feedings was detected by placing Congo red dye in the feedings 
and noting its appearance in the material removed from the suction tube.* On several 
occasions regurgitated material from gastrostomy feedings containing Congo red dye appeared 
within the trachea above the balloon within fifteen minutes after injection. The special 
tube functioned well in preventing deep aspiration of pharyngeal secretions, saliva, and 
regurgitated material (Fig. 2). As the patient improved, the cough reflex became more 
active, making it necessary to place a few drops of 1 per cent pontocaine in the small tube 
to depress coughing due to pressure of the balloon. Two weeks after tracheotomy the patient 
was able to swallow his secretions without inhalation. Gastrostomy feedings were no longer 
aspirated. Oral feedings were reinstituted without aspiration just prior to his discharge 
thirty-five days after tracheotomy. 

Comment.—In this case aspiration of nasal tube feedings occurred, 
well as the inhalation of pharyngeal secretions and saliva. As has been pointed 
out by Apfelbach and others,’ * 1! a serious hemorrhagic pneumonia usually 
follows the aspiration of vomitus or feedings. Factors favoring this type of 
aspiration include gastric dilatation, ileus, coma, mental deterioration, neuro- 
logical disorders associated with faulty swallowing, senility, and severe debility 


*Congo red can be differentiated from blood by its indicator properties; that is, Congo 
red changes color from red to blue with the addition of acid. 
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of any cause. The frequency of this complication after gastric and intestinal 
operation has been stressed by Balfour and Gray? although the routine use of 
Wangensteen continuous suction has done much to decrease the incidence 
of this complication in the usual surgical case. Frequently, elderly, debili- 
tated, or comatose patients are deprived of important nourishment because of 
the morbidity and high mortality accompanying feeding by gavage or gas- 


trostomy. 
The special tracheal tube appears to be a useful instrument in the elimina- 
tion of serious intratracheal aspiration of secretions, feedings, and vomitus. 


SUMMARY 


1. Partial obstruction of the respiratory airway by the accumulation of 
tracheobronchial secretions or aspirated material is an important factor in the 
pathogenesis of both medical and surgical respiratory complications. 

2. Elderly or debilitated patients after extensive abdominal or thoracic 
surgery, and patients with coma or faulty deglutition regardless of etiology, 
are predisposed to stasis of secretions and aspiration phenomena. 

3. Tracheotomy, by providing a simple means for repeated tracheobron- 
chia] aspiration, decreasing aspiration through deviation of the inspiratory 
air column, and facilitating oxygen therapy, has sometimes produced dramatic 
results after more conservative methods have failed. 

4. New methods directed toward the prevention of intrapulmonary aspira- 


tion are needed. 
5. Preliminary investigations regarding the use of a new tracheal tube 


in the actual prophylaxis of aspiration are reported. 
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VENOUS CIRCULATION IN LOWER EXTREMITIES FOLLOWING 
FEMORAL VEIN INTERRUPTION 


ARTHUR F’, O’Keerre, M.D., RicHarD WARREN, M.D., AND 
Gorpon A. Donaupson, M.D., Boston, Mass. 


(From the Surgical Service of the Massachusetts General Hospital and the Department of 
Surgery, Harvard Medical School) 


URING the past fifteen years the operation of femoral vein interruption, 

originally introduced by Homans,' has been used with varying frequency 
by different clinics for the prevention of pulmonary embolism. Since a broad 
program of femoral vein interruption as a prophylactie measure necessarily 
entails, in many instances, the interruption of veins which are normal, it has 
been of some interest to evaluate the effect of this procedure on the venous re- 
turn from limbs which, prior to the procedure, were ostensibly normal. Clinical 
evaluations of such patients have been made.?-* These evaluations have shown 
little evidence of damage to the venous drainage of the limb provided the inter- 
ruption had been performed distal to the larger collateral venous trunks in the 
femoral triangle. 

The activity of the patient may, however, decrease greatly following the 
primary illness for which he was treated, and for this reason reports of such 
clinical evaluations may not be entirely tenable. Furthermore, bandaging of the 
extremity may be used to forestall edema and thus mask sequelae. The intro- 
duction of the walking venous pressure test as a method for the objective 
evaluation of the efficiency of the venous return” ° has prompted us to study, by 
means of this test, the extremities of a group of patients in whom the operation 
of superficial femoral vein interruption was performed. The results of the 
walking venous pressure test in extremities in which diseased femoral veins 
had been interrupted have been reported before.” The patients presented below 
had normal veins prior to superficial femoral vein interruption, and did not 
develop postinterruption thrombosis. 


Materials and Methods—The method used was identical with that pre- 
viously described, namely,-a modification of that of Moritz and von Tabora.*® 
It consisted of an elevated reservoir of physiologic saline solution connected to 
a Y tube by means of a length of rubber tubing. One arm of the Y tube was 
connected to a manometer, the other to a No. 20 gauge needle by means of rubber 
tubing. The system was filled with physiologic saline solution from the reservoir 
and one of the saphenous veins in the calf was entered with the needle. 

The venous pressure reading was made by eliminating the reservoir from 
the system and allowing the saline solution in the manometer to seek a level. 
This level was considered to be normal if it fell to the height of the right auricle 
or to within 15 em. above it. This reading was taken as the zero level and 
changes induced by exercise were expressed as a rise or fall in centimeters from 
this level. 

For the sake of simplicity the walking erect venous pressure without 
saphenous occlusion is the only determination discussed in this report, since 
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in the extremities studied there was no additional fall of pressure when the 
saphenous vein was digitally occluded at the femoral condyle. 

The patients were drawn from the clinic of the Massachusetts General Hos- 
pital, and were selected on the basis of availability, not representing any special 
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Fig. 1.—A diagrammatic illustration of the fall of pressure in the internal saphenous 


vein in a normal limb (right leg) during walking, and in a limb in which the normal super- 
ficial femoral vein has been interrupted (left leg). 
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period of time or group of operations, the duration of follow-up varying be- 
tween two and seven years. 

The extremities of the patients were divided into two groups. Group 1 
consisted of 47 normal extremities in which superficial femoral vein interruption 
was done for the prevention of pulmonary embolism. Group 2 consisted of 11 
normal extremities which had not been operated upon but were taken from a 
comparable age group and tested as controls. 

References to superficial femoral vein interruption in this report mean in- 
terruption of the femoral vein just distal to the junction of the profunda femoris 
vein. All veins interrupted appeared grossly normal at the time of operation. 


RESULTS 


Extremities With Superficial Femoral Vein Interruption—The average 
fall of pressure in the extremities with superficial femoral vein interruption 
was 23.3 em., with extremes of 2 em. and 57 em. The standard deviation was 
14.3 em. and the standard error of the mean +2.1 em. The average age of the 
patients tested in this group was 67.0 vears, with extremes of 45 and 80 years 
(Fig. 1). 

Normal Extremities.—There was an average pressure fall in the normal 
extremities of 25.5 em., with extreme pressures of 13 em. and 47 em. The 
standard deviation was 12 em. and the standard error of the mean was +3.6 em. 
The average age of the patients tested in this group was 67.9 years, with ex- 
tremes of 63 and 77 years. 

DISCUSSION _ 


The difference in the pressure falls between the normal group and the group 
with superficial femoral vein interruption (25.5 em. and 23.3 em., respectively ) 
was of no significance. It would seem from the results of this study that super- 
ficial femoral vein interruption, in veins not disabled by previous disease, did 
not result in a significant alteration of venous circulation as measured by the 
walking venous pressure test. 

It is to be noted that the average pressure fall of 25.5 em. found in this 
normal group differs from the average pressure fall of 51.7 em. previously re- 
ported in normal extremities.’ The average age of the patients tested in the 
previous report, however, was 45.9 years, as compared to 67.9 years in this 
group. It is possible that the greater age of the patients studied in this report, 
with the associated diminished competency of venous valves, elasticity of vein 
walls, and decreased activity of the extremities, resulted in an incomplete empty- 
ing of the veins which was manifested by a failure of the walking venous pres- 
sure to drop to the normal values for younger people. Bardeleben’s anatomic 
studies’? showed a decrease in numbers and sizes of venous valves in cadaver 
material with advancing age. We may have been in error in our earlier report 
in not appreciating that ‘‘normal’’ values for the walking venous pressure test 
may change with age. 

The following seems to us to be a logical explanation of the minimal change 
in venous function following the interruption of normal superficial femoral 
veins. Anatomically the superficial femoral vein is only one of several avenues 
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of venous return from an extremity.’' If the integrity of the collaterals is 
preserved, the decrease in venous return due to superficial femoral vein inter- 
ruption is negligible. 

If the operation of superficial femoral vein interruption were followed by 
phlebitis of the femoral or popliteal systems distal to the ligature, it is possible 
that a postphlebitic type of venous pressure response would result. If this were 
so, the impairment of venous return would be more the result of involvement 
of necessary collaterals by the disease process than of the loss of continuity of 
the superficial femoral vein caused by surgery. No extremities that developed 
postinterruption thrombophlebitis were seen in this study. 


SUMMARY 


The walking venous pressure test was used to evaluate venous function in 
47 normal extremities two to seven years after superficial femora] vein inter- 
ruption for prevention of pulmonary embolism, and in 11 normal extremities 
that had not been operated upon, but which were taken from a comparable age 
group as controls. 

The average age of the individuals tested was about the same (67.0 and 
67.9 years), so that differences due to extremes of habitual daily activity and 
differences in competency of venous valves as the result of ageing were mini- 
mized. 

The average fall of pressure in the group of normal extremities with super- 
ficial femoral vein interruption was 23.3 em. and the average fall of pressure 
in the normal group of extremities with no surgery was 25.5 em. 

The difference in the change of pressure between the two groups was so 
small (2.2 em.) that it is of no significance. 

It is therefore coneluded that interruption of superficial femoral veins 
which are normal prior to interruption results in no demonstrable change in 


venous circulation. 
REFERENCES 


1. Homans, J.: Thrombosis of the Deep Veins of the Lower Leg Causing Pulmonary 
Embolism, New England J. Med. 211: 993-997, 1934. 

2. de Takats, G., and Fowler, E. F.: The Problem of Thromboembolism, SurRGERyY 17: 
153-177, 1945. 

3. Homans, J.: Exploration and Division of the Femoral and Iliac Veins in the Treat- 
ment of Thrombophlebitis of the Leg, New England J. Med. 224: 179-186, 1941. 

4. Linton, R. R.: Venous Interruption in Thromboembolic Disease, SuRGERY 19: 434-436, 
1946. 

5. Allen, A. W., Linton, R. R., and Donaldson, G. A.: Thrombosis and Embolism, Ann. 
Surg. 118: 728-740, 1943. 

6. Homans, J.: Management of Recovery From Venous Thrombosis in Lower Limbs, 
SURGERY 26: 8-15, 1949. 

7. Warren, R., White, E. A., and Belcher, C. D.: Venous Pressures in the Saphenous 

System in Normal, Varicose, and Postphlebitic Extremities, SURGERY 26: 435-445, 

1949. 

8. Moritz, F., and von Tabora, D.: Ueber ein Methods, beim Menschenden Druck in ober- 
flichlichen Venen exact zu bestimmen, Deutsches Arch. f. klin. Med. 98: 475-505, 
1910. 

9. White, E. A., and Warren, R.: The Walking Venous Pressure Test as a Method of 
Evaluation of Varicose Veins, SURGERY 26: 987-1002, 1949. 

10. von Bardeleben, K.: Das Klappen-Distanz-Gesetz, Jenaische Ztschr. f. Naturw. 14: 
467-527, 1880. 

11, Edwards, E. A., and Robuck, J. D.: Applied Anatomy of the Femoral Vein and Its 
Tributaries, Surg., Gynec. & Obst. 85: 547-557, 1947. 

















TN sree 





ee 


ee 


NEW VEIN STRIPPER AND TECHNIQUE OF STRIPPING 


CHARLES M. Kutz, M.D., ann W. Craia HENpricKs, M.D., BROOKVILLE, Pa. 


ARICOSE vein therapy prior to 1920 was directed at mass excision and 

attempts at stripping of the involved veins. Later, the Germans developed 
the method of injecting sclerosing solutions into the veins, but these injections 
were frequently followed by recanalizations. In the 1930’s and early 1940’s 
ligation of the saphenous vein at its junction with the femoral system and sub- 
sequent injections of the veins was tried and given up. There were recurrences 
due to incompetent perforating veins from the femoral to the saphenous system, 
so multiple ligations of these perforators were added. It was difficult to locate 
and ligate all these perforators, and the varicosities had yet to be injected. For 
these reasons the old operation of stripping has been revived. 

The operation of vein stripping consists of removal of a vein by passing an 
instrument through or around it and then forcibly pulling the vein out. In the 
process the tributaries to the vein are either cut or torn off. These tributaries 
may or may not be ligated. When the saphenous vein has incompetent valves, 
the removal of the entire vein should prevent the reflux of blood which is 
thought to be the cause of recanalization after injections. We believe this 
operation is indicated for all cases of varicose veins associated with the saphenous 
system. It is of value in preventing recurrences of varicose ulcers after the 
uleers have been healed and may also be used in conjunction with superficial 
femoral vein ligation in the treatment of the postphlebitie syndrome. 

We have tried all these methods of treating varicose veins. Our present 
belief is that stripping of the entire saphenous vein from groin to ankle, plus the 
injection of varicosities that cannot be removed, is the procedure of choice. We 
first tried to remove varicose veins with a Babcock stripper, but with this 
instrument there were two difficulties. It was technically hard to introduce 
the stripper from the groin to the ankle; and second, it was practically im- 
possible to remove a large vein without the vein turning inside out and breaking 
before it was completely removed. 

In order to circumvent these difficulties, we have constructed a special 
stripper which has been satisfactory in operations upon fifty-six consecutive 
patients who have had eighty-seven strippings. 

The stripper consists of three chief parts: the wire guide, the cup, and the 
pusher (Figs. 1 and 2). 

With a fine flexible wire introducer and guide it is possible to pass the 
stripper through many torturous varicosities through which a heavier rigid wire 
would not pass. The cup acts as a cutter of branches and provides a receptacle 
for the telescoped saphenous vein as it is stripped. The pusher is used to assist 
in cutting or sawing off branches as the vein is removed. Our technique is as 


follows: 
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The extremity to be treated is shaved from abdomen to foot. The operation 


may be done under local or general anesthesia. We prefer local anesthesia for 


dissection of the veins and Pentothal Sodium for the actual stripping. We 
believe more careful surgery is performed under local anesthesia, and a careful 
technique with the use of fine 000 plain catgut is essential to the best results. 

The extremity, including the inguinal fold, is painted with an antiseptic 
and draped. The saphenous vein is found at the ankle and a vertical incision 
made over the vein. The vein is dissected free, elevated, clamped, and cut. The 
distal end is ligated. Three small hemostats are used to grasp the cut proximal 
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Fig. 1.—The three parts of the stripper are shown. The wire guide, 37 inches long, is 
jointed in the middle and made of *4; inch steel wire. One end is beaded to facilitate introduc- 
tion into the vein; the other end is threaded for a nut which fastens it into the cup. A cen- 
tering device is fused on the wire near the threaded end to keep the wire centerd in the cup. 
The cup or cutting device is a hollow cylinder 3% inches long, 8 inch in diameter, having a 
Yg inch wall. Its cutting edge is sharpened and beveled outward to cut tributaries to the 
vein being stripped. An air vent is placed near the base of the cup to permit escape of air 
while the vein telescopes into the cup. The other end of the cup contains a hole just large 
enough for the threaded end of the wire guide to pass through. This end of the cup is also 
threaded to allow the pusher to be screwed on. The pusher is 37 inches long, having a hollow 
end threaded for screwing on the cup and is constructed of heavier wire than the guide, which 
is too flexible for pushing. A, Wire guide removed from cup; B, cross section of stripper 
assembled. 


end, and the clamp removed. The points of the hemostats are spread in such a 
fashion as to open the lumen to its fullest diameter, and the stripper passed up 
the vein to the groin where the tip may be felt at the saphenofemoral junction. 
An ineision is then made in the inguinal crease over the fossa ovalis, and the 
saphenous vein is exposed. All tributaries are carefully dissected out and eut. 
Its proximal end is tied with 00 plain catgut and the vein stump transfixed. 
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The stripper is now brought out through the incision, and the pusher is added 
to the end of the cup at the ankle. By pulling on the proximal end and pushing 
on the lower end with short sawing motions, the vein is stripped out. When the 
cup appears at the groin, the vein is found telescoped into the cup and along 
the wire guide (Figs. 3 and 4). The pusher is then either brought completely 
through or is unscrewed and removed from the ankle. There is frequently a 
moderate amount of bleeding from both incisions. This bleeding is ignored and 
the wounds closed tightly. A pressure dressing of mechanies waste is applied 
to the extremity and the patient returned to bed. 

The pressure dressing is removed in twenty-four hours and the patient 
made ambulatory with a 4 inch Ace bandage applied from ankle to knee. He is 
discharged from the hospital in forty-eight hours. A longer stay would be 
desirable but with present hospital crowding it has been necessary to release 
these patients as soon as possible. Aftercare consists of office dressings and 
removal of the sutures on the sixth or seventh postoperative day. The thigh 
and leg become ecchymotie but clear up spontaneously in about two weeks. If 
there are any remaining varicosities, they may be injected at this time. We 
have never had any hematoma develop along the course of the vein. An oc- 
casional groin wound has developed serum, requiring evacuation. However, the 
incidence of serum development in the groin after stripping has been no greater 
than after simple ligation. 
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Fig. 2.—Photograph of stripper. 


There are patients on whom it is impossible to pass the stripper the entire 
ankle-to-groin distance because of tortuous, dilated varicosities along the course 
of the vein. Where such a condition exists, the stripper is passed as far as 
possible, the vein is then cut down on, and the segment stripped out to the 
obstructed spot. It is frequently possible to reinsert the stripper and continue 
along the vein until the entire vein is removed. Vertical incisions are important 
for they more nearly follow the cleavage lines of the skin, do not interfere with 
lymphatie drainage, become less sore and leave a nicer sear. 

We begin stripping at the ankle because the stripper is more easily intro- 
duced into the vein if there has been no preliminary groin dissection. We believe 
that dissection of the saphenous vein at the groin causes a reflex spasm of the 
vein along its course and adds to the difficulties of inserting the stripper. We 
also believe it is easier to strip from ankle upward because the smaller vein at 
the ankle will more easily engage in the cup of the stripper, letting the edge of 
the eup free for cutting off the larger tributaries. 














Fig. 3.—Wire guide inserted through saphenous vein from ankle to groin. Cup ready to 
begin stripping; pusher has been attached. 

Fig. 4.—Cup with telescoped vein in cup and along wire guide. Pusher still attached. 

Fig. 5.—Stripped vein on stripper. Note entire vein has been removed. 
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In eighty-seven strippings on fifty-six patients over a period of three years 
we have had no deaths. The results are superior to any other method of treat- 
ment as far as recurrence rate is concerned. There can be no recurrence of 
saphenous varices if the vein is removed. Other varices may be treated by 
injections. We believe that all patients having varicose vein surgery should 
never be discharged as permanently cured. <All our patients are requested to 
return every six months for checking. Many do not require injections; a few 
will, but the number is minimal and not to be compared with the large number 


treated by other methods. 








A SIMPLIFIED VEIN STRIPPER 


ALEXANDER WEBB, JR., M.D., RALEIGH, N. C. 


HE widespread enthusiasm for stripping and local excision denotes better 

results and certainly decreases the time in treating varicose veins. 

The extraluminal, or Mayo, stripper’ and the intraluminal stripper of 
Babcock? were the original instruments for this procedure. However, more re- 
cently Linton* and Myers‘ have improved the Babcock stripper by designing 
a flexible shaft. This prevents the obturator from piercing the thin-walled vein, 
which necessitates multiple incisions to search for the vein. The Mayo stripper 
by its design necessitates multiple incisions, and quite often the main vessel 
ruptures rather than the branch or communicating vessel. 

An ideal situation is to remove the entire vein with only two incisions. The 
passing of a stripper from the saphenofemoral junction to the internal malleolus 
is possible only in a small percentage of cases. Too often the obturator passes 
into a branch or impinges upon a remnant of valve, which necessitates an in- 
cision to correct this difficulty. It is rare that such trouble is encountered if a 
small obturator head on a flexible shaft is passed from the internal malleolus 
to the groin; the converging branches and valve cups allow it to pass easily. 
However, when an attempt is made to strip the vein from below upward, the 
increase in the lumen of the vessel causes the vein to invert upon itself and a 
large branch quite often causes rupture of the main vein. Further incisions 
are then needed to search for the main vessel, further traumatizing tissue. 

The instrument pictured here overcomes these .objections and allows the 
greater or lesser saphenous veins to be stripped in their entirety with two in- 
cisions to any one vein. The 90 em. flexible shaft is of adequate length to reach 
from the internal malleolus to the groin. The threaded obturator is 3 mm. in 
diameter and the olive tips that can be placed on this obturator range from 
0.5 em. to 2 em. in diameter. 

Simplification of the technique of stripping may be described as follows: 

1. After a careful high ligation with the saphenofemoral junction being 
visualized to insure ligation of all vessels, the open wound is covered. 

2. With the patient in Trendelenburg position an incision is made anterior 
to the medial malleolus and the saphenous vein is identified. 

3. The saphenous vein at the internal malleolus is divided, the distal seg- 
ment ligated, and the lumen of the proximal segment is opened with mosquito 
hemostats. 

4. The obturator end of the stripper is then passed into the proximal open- 
ing and is pushed upward gently until it encounters the clamp at the side of the 
high ligation. 

5. After removal of the clamp the obturator is pushed through the open 
end of the saphenous vein. An olive tip just large enough to insure pleating 
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rather than inversion is applied, the vein is ligated tightly behind the squared 
portion of the olive tip, and with a steady pull the complete vein is stripped. 

6. Both incisions are closed and any further procedures indicated are ear- 
ried out. 


It is felt that this instrument does much in refining the technique of vein 
stripping. 
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Fig. 1—The interchangeable olive tips are threaded on the obturator at the right. 
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PERSISTENT VITELLINE DUCT CONTINUOUS WITH THE APPENDIX 
CasE REPORT 
A. O. SINGLETON, JR., M.D., AND WALTER B. KING, M.D., GALVESTON, TEXAS 


(From the Department of Surgery, University of Texas Medical Branch) 


ONGENITAL anomalies associated with the persistence of all or part of th¢ 
® vitelline duct are uncommon with the exception of Meckel’s diverticulum, 
which oceurs in from 1 to 4 per cent of all individuals. Kittle, Jenkins, and 
Dragstedt, in 1947, had been able to collect only 131 cases of patent vitelline 
or omphalomesenterie duct. 

The formation of the exocoelom separates the ectoderm from the periphery 
of the ovum, and the yolk or vitelline sae is formed. At first this is joined to 
the primitive gut by a wide opening, but by the third week of embryonic life the 
neck of the sae becomes constricted, though remaining connected with the 
lumen of the intestine by a pedicle called the volk stalk or vitelline duct. 

The volk stalk is attached to the intestine a short distance from the stomach 
in the primitive gut, which at this early stage forms a simple tube of uniform 
diameter. As the intestine elongates a loop protrudes into the umbilical coelom. 
The vitelline duct is attached to the apex of this segment. Subsequently, a small 
evagination appears in the descending portion of the loop, not far from the 
apex. This is in the anlage of the cecum. Usually at this stage the vitelline 
duct becomes obliterated, but occasionally the entire structure or various seg- 
ments may persist as a Meckel’s diverticulum, omphalomesenteri¢ evst, or um- 
bilical evst or sinus. Where an attachment to bowel persists this is usually 
found in the terminal ileum region. 

We would like to report a case which is quite rare in that the bowel end of 
the duet was continuous with the appendix. In a review of the literature we 
have found only 4 similar cases, though there are probably others. In one of 
these the bowel end of the duct connected with the tip of the appendix as ours 
did (Wollmann). In the others the attachments were at the side or base 
(Hadley and Cogswheel, Walthard, and Crymble). Only in one ease was there 
a patent lumen throughout (Crymble). 

The question immediately arises as to whether these cases represent true 
vitelline duct anomalies or whether they represent appendices which have her- 
niated into the umbilical cord and have been injured in severing the cord at 
birth. While some authors such as Crymble, suggested that the intestinal at- 
tachment of the duet may occur anywhere from the duodenum to the colon, and 
that the apex of the embryonie yolk sac may be attached to that area of the gut 
where the cecum will make its appearance, others, such as Walthard, felt that 
it is embrvologically impossible for the attachment to be other than to small 
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All of the reported cases showed appendical-like mucosa histologically. 


bowel. 
Those cases where the attachment of the duct is to the side of the appendix are 


harder to explain on the herniation theory. Walthard attempted to explain this 


Figs. 1 and 2.—Photographs of umbilicus showing protruding mucosa. 
Base of appendix has been ligated. 


Fig. 3.—Umbilicus has been excised. 
on the basis of a folding over of a long appendix on itself in the case he reported. 


We cannot answer this question. Only an examination of the umbilical cord 


at birth could give the solution to this problem. 
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CASE 


E. C., a 5-year-old colored boy, was admitted to the surgical service of the John Sealy 
Hospital on Dec. 5, 1949, for investigation and correction of the small segment of tlie intesti- 
nal mucosa protruding from the umbilicus. Information obtained from the mother revealed 
that after birth a bulge was noticed at the patient’s umbilicus. A mass of pink moist tissue 
was located in the center of this area. The larger protrusion gradually became obliterated, 
but the pink tissue remained. The informant’s mentality was a limiting factor but it was 
concluded that there had been no fecal drainage. 

The mother’s 12 children, of which the patient was the youngest, were delivered by a 
midwife, and consequently no birth records were available. The mother denied any prenatal 
illness. 

The patient had no systemic complaints until several months prior to admission, at which 
time he began to have occasional episodes of abdominal cramping pain localized near the um- 
bilicus. It was also noted that the protruding mucosa bled fairly easily. 

The past history was as follows: The patient and his normal twin brother had pertussis 
at 6 weeks of age. This proved fatal for the twin. The patient had mumps in September of 
1949. 

Physical examination was essentially negative except for the mass of mucosa protruding 
from the umbilical area. This measured approximately 2 cm. in diameter and extended above 
the surrounding skin for approximately 2 em. (Figs. 1 and 2). On probing the central tract 
it was found to extend only to the abdominal wall. During the examination this area was 
cleaned with soap and water. This caused contractions resembling peristalsis and a secretion 
of thin mucous. 

Laboratory tests which included urinalysis, complete blood count, blood serology, and 
chest plate were within normal limits. 

Under general anesthesia the umbilical area was excised using a transverse elliptical 
incision. This was carried into the peritoneal cavity, and on exploration the tip of the ap- 
pendix was found to be attached to the umbilicus (Fig. 3). The cecum was mobile. The 
base of the appendix was ligated, as was the mesoappendix, and the appendix removed. The 
stump was inverted. Further exploration revealed no additional abnormalities. The defect 
in the abdominal wall was repaired in layers. 

Pathologic examination of the specimen revealed the protruding tissue at the umbilicus 
to be typical of appendical mucosa. The lumen of the appendix was patent up to the 


abdominal wall. 
The postoperative course was uneventful and the patient was released on the sixth post- 


operative day. 


REFERENCES 


1. Crymble, P. T.; A Case of Persistent Vitelline Duct Attached to the Vermiform Appendix, 
Brit. J. Surg. 9: 304-305, 1921-22. 

2. Hadley, M. N., and Cogswheel, H. D.: Unusual Origin of Meckel’s Diverticulum From the 
Base of the Appendix, J. A. M. A. 106: 537-538, 1936. 

3. Kittle, C. F., Jenkins, H. P., and Dragstedt, L. R.: Patent Amphalomesenteric Duct, 
Arch. Surg. 54: 10-36, 1947. 

4, Walthard, B.: Ueber die Kombination von Nabelfistel und Verdoppelung des Wurmfort- 
satzes, Deutsche Ztschr. f. Chir. 230: 413-423, 1931. 

5. Wollmann, B.: Ueber kongenitale Nebelfisteln und Miszbildungen des Ductus Omphalomes- 

entericus, Deutsche med. Wehnschr. 52: 105-106, 1926. 


















LEIOMYOSARCOMA OF THE ESOPHAGUS 
Report oF First SUCCESSFUL RESECTION 


ALBERT S. Lyons, M.D., AND JoHN H. Gariockx, M.D., New York, N. Y. 
(From the Surgical Service, Mt. Sinai Hospital) 


RIMARY sarcoma of the esophagus is relatively uncommon. A comprehen- 

sive summary of all the reported cases by Dvorak, in 1931, disclosed that less 
than 50 cases had been described. There have been a few subsequent reports, of 
which the most recent was by Clark,? who reported the first suecessful resection 
of a sarcoma of the esophagus. The tumor was a fibrosarcoma. 

Approximately 20 of the primary esophageal sarcomas have been muscle- 
cell sarcomas and the great majority of these have been rhabdomyosarcomas.° 
Only 6 leiomyosarcomas of the esophagus have been reported, none of which 
was resected. 

Howard‘ wrote the earliest description of a leiomyosarcoma of the esophagus. 
A diffuse, infiltrating mass in the distal one-third of the esophagus, with 
ulceration and metastases to the stomach and lymph nodes, was found at autopsy 
to be derived from smooth muscle cells and was classified as a mixed cell sarcoma 
of smooth muscle. 

Von Hacker® reported Eppinger’s case of leiomyosarcoma of the esophagus. 
The mass was polypoid, filling the widely dilated lumen of the distal esophagus, 
and consisted microscopically of large spindle-shaped cells with interspersing 
bands of smooth muscle. There were no metastases. 

At the pathologic conferences of the Massachusetts General Hospital, 
Mallory*® presented the third reported case of leiomyosarcoma of the esophagus. 
The tumor arose in the distal one-third of the esophagus, abutting on, but not 
involving, the cardia of the stomach, and extending into the mediastinal lymph 
nodes. Most of the mass was external to the esophageal wall. The area was 
explored surgically but the tumor was found to be perforated and irremovable. 
Grossly the diagnosis was thought to be carcinoma, but microscopic examination 
disclosed leiomyosarcoma. 

Menne and Birge’s’ case was the first and only leiomyosarcoma reported 
to arise from the upper one-third of the esophagus. It was first thought to 
be either a carcinoma or sarcoma; it had extended to involve most of the cervical 
esophagus, and was treated by radium and roentgen therapy with temporary 
improvement. 

French and Garland*® described a polypoid leiomyosarcoma in the middle 
one-third of the esophagus (at 17 em.) which was reported on biopsy to be 
carcinoma. Autopsy revealed a smooth, rubbery, sausage-shaped mass attached 
by a pedicle and consisting of cells of smooth muscle origin. 

The case reported by Pennes* extended both extraluminally (as disclosed 
by roentgen film) and intraluminally (as discovered at esophagosecopy). The 
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biopsy revealed a leiomyosarcoma of spindle-cell type in the mid-esophagus 
(at 27 em.). 

Of course, there may be other instances of leiomyosarcoma of the esophagus 
in various reported case compilations, which have been classified as other than 
smooth muscle sarcomas. 

The following case is the seventh proved instance of primary leiomyo- 
sarcoma and represents the first successful resection of the esophagus for 
leiomyosarcoma. 

CASE HISTORY 


The patient (Case No. 547144) was a 58-year-old woman who was admitted to the 
Mt. Sinai Hospital on April 1, 1946, with the chief complaint of dysphagia of 1 year’s dura- 
tion. The dysphagia began gradually and increased until only liquids and very soft foods 
could be swallowed. Pain over the center of the sternum on swallowing was prominent. 

Esophagosecopy at another hospital 7 months before had been attempted but was un- 
successful because of bleeding. A subsequent esophagoscopy was finally consummated a few 
months later and a biopsy specimen taken from a mass in the mid-esophagus was reported as 
‘*rhabdomyosarcoma.’’ The patient refused operation. 

Although the dysphagia was slightly improved for a short time, the patient finally 
presented herself for surgical relief 1 year after the onset of the illness. She had lost 40 
pounds in 1 year. 

Past Iistory.—She had had diabetes for 10 years, for which dietary and insulin therapy 
had been prescribed, but she was under no treatment or observation for about 2 years. 

Physical Examination.—The patient was an obese woman. Blood pressure was 140/75. 
The heart was not enlarged. There was a soft systolic murmur at apex, and regular sinus 
rhythm. The liver was palpable 1 fingerbreadth below the right costal margin. 

Esophagram revealed a large, well-circumseribed tumor involving 





Roentgen Findings. 
the middle and lower thirds of the esophagus, apparently projecting into the lumen (Fig. 1). 

Esophagoscopy.—At 27 em. there was a globular mass about 15 mm. in diameter, 
bleeding easily, very friable, apparently attached to the left wall. Biopsy specimen was 
taken, which revealed on pathologic examination ‘‘fragments of leiomyosarcoma. ** 

Laboratory Examinations.—Hemoglobin, which was 56 per cent (Sahli), rose to 67 per 
cent after transfusion. White blood cell count was 13,050 with 81 segmented and 3 poly- 
morphonuclear forms. Blood sugar was 120 mg. per cent (fasting). Kahn test was negative. 
Urine test showed acid; specific gravity was 1.011, albumin negative, gyacose negative, and 
microscopic examination showed an occasional white blood cell. Electrocardiogram showed 
left axis deviation, QRS of moderately low voltage, premature P, wave followed by supra- 
ventricular extrasystoles, T, inverted. 

Operation.—Under gas-oxygen-ether anesthesia with intratracheal intubation, trans- 
thoracic resection of the esophagus was performed (by J. H. G.) on April 10, 1946, through 
a left posterolateral incision in the sixth intercostal space. The fourth, fifth, sixth, seventh, 
and eighth ribs were transected at the posterior angle of the incision to allow full visualiza- 
tion. The pulmonary ligament was severed and the lung retracted. The mediastinal pleura 
was incised and the esophagus was mobilized, ligating several esophageal vessels. The tumor 
was felt as a soft, sausage-shaped mass within the lumen of the esophagus below the arch of 
the aorta. 

After the phrenic nerve had been crushed, the diaphragm was incised radially down 
to the esophageal hiatus. The stomach was mobilized by severing the vasa brevia, the left 
gastroepiploic vessel, preserving the vascular arch along the greater curvature, and the left 
gastric artery. The stomach was then easiiy lifted into the chest. 

At this point the anesthetist reported bleeding from the nose. It was discovered that 
the tumor had been torn from its pedicle and had slipped into the stomach. The tumor was 
manipulated up into the esophagus and the stomach transected just below the cardia. The 
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open end of the stomach was closed by 2 layers of inverting silk sutures. The esophagus was 


then divided above the area of the pedicle of the tumor, which left a full inch of esophagus 


below the aortic arch and permitted an esophagogastric anastomosis below the arch without 


necessitating the withdrawal of the esophagus behind the aorta for a supra-aortiec anas- 


rig. i. “sophagram preoperatively. 


tamosis. The anastomosis was easily effected under no tension, by means of interrupted silk 
sutures, using 2 layers anteriorly and posteriorly, to bring the end of the esophagus to an 
opening in the anterior wall of the stomach. The stomach was fixed to the eut edges of the 


mediastinal pleura and to the diaphragm, which was reapproximated. 
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The wound was closed in layers. Underwater drainage was instituted through a stab 
wound in the eighth intercostal space. The time of the operation was 3 hours. Blood, 1,000 
¢c.c., Was administered during the procedure. The patient’s condition throughout the opera- 
tion was good. 

Pathologic Examination.—The section of esophagus measured 12.5 cm. in length. The 
tumor, separately received, was sausage shaped, soft, and measured 10 cm. by 4 em. The 
pedicle was short, narrow, 5 mm. in diameter, and was near the upper border of the speci- 
men. The lower extremity bore 1.2 cm. of cardiac mucosa. Almost exactly at the gastro- 
esophageal junction there were 3 rounded, firm, white nodules, 3 mm. in diameter, which 
proved to be benign leiomyomas (Fig. 2). 

Microscopic examination revealed a rather cellular neoplasm arising from smooth muscle 
cells, some of which suggested an arrangement in muscle bundles. There were numerous 
mitoses. 





Fig. 2.— Excised segment of esophagus showing pedicle; the detached tumor is shown alongside. 


Diagnosis.—Diagnosis was polypoid leiomyosarcoma of the esophagus, with small myomas. 

Postoperative Course-——The course was smooth. The highest temperature reading (101° 
F.) oceurred on the fourth day. Dram doses of fluids were begun on the third day. After this, 
the diet was progressively increased. There was no swallowing difficulty. Occasional abdominal 
distress after eating was for the most part relieved by tincture of belladonna. This drug was 
required for several weeks after discharge from the hospital. 

Bedside chest film on the fifth day showed fluid in the left pleural cavity largely 
loculated. The following day considerable serous fluid suddenly drained through the thoracot- 
omy tube, which was removed on the seventh day. The wound healed by first intention. 

The diabetes was easily controlled by the use of intravenous fluids and regular insulin 
subcutaneously, allowing the patient to show glycosuria of from a trace to 3 plus without 
acetone. By the sixth day the glycosuria had disappeared without the use of insulin. 

The patient was discharged on the eighth day postoperatively. 

Follow-up.—The patient was well and symptom-free at the last examination in January, 
1950. 

At the time of writing, approximately 4 years have passed since operation and _ the 
patient continues to be well. 
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DISCUSSION 


This case illustrates several clinical and pathologic features which may be 
compared with the findings in the 6 previous reports of leiomyosarcoma of the 
esophagus. 

Clinical Features.—This is the first time that an esophageal leiomyosarcoma 
has been found in a female. This patient’s age of 60 parallels the ages of the 
other cases, for 4 of the 6 were over 50. The duration of the illness before 
hospital admission has varied from a few months to 6 years. In this case the 
symptoms were present for 1 year. 


7 FA - 
. ) ee . x 


e PF ots ws 





Fig. 3.—Photomicrograph of the excised tumor. 


Dysphagia, which is a prominent symptom of many types of esophageal 
lesions, depends in large measure on the degree of encroachment on the lumen. 
This is indieated by the marked dysphagia, for example, in the cases presented 
by Menne and Birge,’ by French and Garland,* and in the present report; all 
of the patients had narrowing or projection of the tumor into the lumen. On 
the other hand, the extrinsically growing tumor described by Mallory® produced 
no dysphagia despite its size. In the ease report by Pennes,® there was invasion 
in both intrinsic and extrinsic directions and thus, although dysphagia was 
present, it was not prominent. 


Pain on swallowing was mentioned by Menne and Birge’ as a clinical 
characteristic of esophageal sarcoma, possibly differentiating it from carcinoma. 
This symptom was present in our patient as well as in several others. However, 
although pain on swallowing is relatively rare in carcinoma of the esophagus, 
it does occur and we have seen 1 patient in whom it was the most striking 
complaint. 
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Roentgen Findings.—There seem to be no special roentgenologie features 
which differentiate a sarcoma from other tumors of the esophagus; in fact, 
the mass may extend far enough to produce a shadow resembling a primary 
mediastinal tumor as in the ease described by Pennes.’ Moreover, as with other 
tumors of the esophagus, the constriction produced may appear smooth despite 
its malignant nature. In the case history presented by French and Garland® 
the mass projecting into the lumen was at first thought to be due to a food bolus. 
However, mention should be made of the roentgenographie appearance presented 
by the tumor in the present case report. The spreading of the barium over the 
surface of the mass revealed the intraluminal polypoid nature of the tumor, but 
of course there was no clue to its histologic character. 

Esophagoscopy.—The pattern of the esophagoseopie findings has been re- 
markably similar in the 3 patients in whom this examination was performed.* * 
The procedure was made difficult by bleeding which apparently was easily 
produced. In each instance, curiously, the tumor was found 27 em. from the 
incisor teeth. 

Pathologic Features——The tumor was located in the lower one-third of the 
esophagus in 3 instances,**»* in the mid-esophagus in 3 (at 27 em.),** and 
in the cervical esophagus in 1. The mass was mainly intraluminal**® in 3 of 
the 7 eases. These pedunculated tumors had no metastases and, although our 
case was the only 1 resected, it is probably in the light of recent knowledge that 
the other 2 could have been removed if they had been explored.* ’ 

From statements in the literature as indicated by French and Garland’ 
and Pennes,® the impression is gained that the spindle-cell type of esophageal 
leiomyosarcoma is relatively noninvasive and does not metastasize, whereas the 
mixed cell variety infiltrates extensively and metastasizes early. Although we 
do not necessarily relate the histologic classification to the life history of the 
tumor, it does appear that 2 general varieties of leiomyosarcomas of the esopha- 
gus do exist: (1) the polypoid, localized neoplasm without metastases, and 
(2) the invasive neoplasm infiltrating the esophageal wall, growing in large 
part extrinsically and sometimes metastasizing to the regional lymph nodes. 

Pathologie diagnosis from the biopsy specimen removed at esophagoscopy 
apparently ean be difficult, for in 2 cases the tissue was first confused with 
anaplastic carcinoma*®* and, in 1 ease, with rhabdomyosarcoma before autopsy 
or examination of the surgical specimen revealed the true nature of the tumor. 
In 1 case® the gross appearance, even at autopsy, resembled carcinoma and only 
the microscopic sections showed that the lesion was a leiomyosarcoma. 

Treatment.—It would seem from the reported experience with leiomyo- 
sarcoma of the esophagus that radiotherapy offers little,” * and the tumor may 
be slow growing and exist for a long time without metastases. Surgical therapy, 
resection, and esophagogastrostomy, appear to present the best opportunity 
for eure, particularly since the patient whose case history is the basis for the 

present report is alive and well 4 years after resection. 
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SUMMARY AND CONCLUSIONS 


Only 6 primary leiomyosarcomas of the esophagus have been previously 
reported. The clinical, roentgenologic, and pathologic features are summarized. 
The first successful resection of the esophagus for leiomyosarcoma is described 
and the case history presented. 
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THE USE OF TANTALUM GAUZE IN THE CLOSURE OF A DEFECT IN 
THE CHEST WALL 


REPORT OF A CASE 
ANbDREW G. Morrow, M.D.,* Ba Ltimore, Mb. 


(From the Clinical Research Unit, National Cancer Institute, and Tumor Clinic, United States 
Marine Hospital) 


N AN experimental study previously reported,’ full-thickness defects were 
created in the chest walls of dogs and closed with tantalum gauze. The gauze 
was sutured to the periosteum of the ribs at the margins of the defect and cov- 
ered by a flap of skin. Firm healing of the reconstructed area took place in all 
animals and none had paradoxical movement of the chest wall. It was sug- 
gested that the method might be applied clinically following resection of pri- 
mary tumor of the chest wall or recurrent carcinoma of the breast. 
We have recently resected a portion of the anterior chest wall in a woman 
with recurrent breast eaneer. The resulting full-thickness defect was closed 
with tantalum eauze. 





wall before resection. The site of recurrence in the fifth 


Fig. 1.—Appearance of the chest : 
interspace is encircled. 


CASE REPORT 


F. G., 49-year-old unmarried woman, was first admitted to the Tumor Service of the 
United States Marine Hospital, Baltimore, in June, 1948. She had sustained a blow to the 
left breast in October, 1947, and later felt a nodule at the site of the injury. The nodule had 
steadily increased in size but had not caused pain. On admission there was a hard mass 12 
em. in diameter in the left breast. The skin overlying the mass was edematous and the nipple 
retracted. Several hard nodes were palpable in the left axilla. A biopsy of the breast 
tumor revealed that it was an adenocarcinoma and a left radical mastectomy was performed 
July 1, 1948. Metastases were demonstrated histologically in several axillary nodes. The 
patient ’s recovery was uneventful. 
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A right simple mastectomy was performed in October, 1948, for chronic cystic mastitis 


and an adenofibroma of the right breast. 
The patient was well until August, 1949. Examination at that time disclosed a firm 


nodule at the margin of the split-thickness graft on the left chest wall (Fig. 1). The nodule 
was 8 mm. in diameter and lay in the fifth intercostal space 8 em. to the left of the midline. 
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Fig. 2.—A full-thickness block of chest wall consisting of skin, intercostal muscle, fifth and 
sixth ribs, and parietal pleura is excised. 


Wire gauze 
sutured in place 
at points indicated 
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Gauze folded on 
all four borders 


Fig. 3.—A sheet of tantalum gauze is fitted into the defect and sutured to the periosteum of 
the ribs bordering the wound. 
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It was fixed to the skin and surrounding intercostal muscle. Biopsy of the mass revealed 
that it was carcinoma of a type similar to the original breast tumor. There was no evidence 
of distant metastases and roentgenograms of the chest and spine were considered normal. 
Resection of the left anterior chest wall was decided upon. 

On Sept. 29, 1949, the patient was anesthetized with endotracheal cyclopropane and 
oxygen. Incisions were made in the fourth and sixth intercostal spaces anteriorly and a 
full-thickness block of chest wall was excised (Fig. 2). The block consisted of skin, inter- 
costal muscle, fifth and sixth ribs, and parietal pleura. The resulting rectangular defect 
in the chest wall measured 7 by 10 cm. No nodes were palpable along the mammary ves- 
sels or in the mediastinum. A piece of tantalum gauze was fitted into the defect and sutured 
to the periosteum of the adjacent ribs with 000 tantalum wire (Fig. 3). The gauze was cut 
somewhat larger than the defect so that its edges were overlapped by the skin at the margins 
of the wound. A triangular flap of skin and subcutaneous fat was elevated on the left 
chest wall below the defect (Fig. 4). The flap was rotated upward to cover the gauze (Fig. 
5). A mushroom catheter was introduced into the left chest through a stab wound in the 
sixth intercostal space and the skin and subcutaneous tissues were closed with interrupted 


sutures. 





' 


Fig. 6.—Postoperative roentgenogram of the chest (10 days after operation) showing the 
position of the gauze and the absence of fluid within the left pleural space. 


The patient’s postoperative course was smooth. The catheter was connected to water- 
sealed vacuum maintained by a Stedman pump. Serial roentgenograms of the chest showed 
complete expansion of the lung and no evidence of fluid within the pleural space (Fig. 6). 
The catheter was withdrawn on the third day after operation. There was paradoxical move- 
ment of the reconstructed area for three days but this gradualiy diminished and after six 
days no retraction was apparent. The wound healed well. The patient experienced some 
pain at the site of operation, but this had ceased by the time of her discharge on Oct. 29, 
1949. She is well and free of symptoms six months after operation. 

The block of chest wall was dissected and two nodules were found, each 6 mm, in 
diameter. They lay in the intercostal muscle adjacent to the parietal pleural but not invad- 
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ing it. Histologic examination revealed that the nodules were composed of adenocarcinoma. 
A fragment of lymphoid tissue at the margin of one of them suggested that it was a lymph 
node replaced by tumor. 


Effler and Blades? and Beardsley* have used rigid tantalum plates in the 
closure of defects in the chest wall. Persistent drainage and infection invariably 
occurred and they always found it necessary to remove the plates. Beardsley 
observed, however, that a firm, inflammatory membrane had formed by the time 
the plates were removed, four to twelve weeks after their insertion. A flexible 
material such as tantalum gauze seems more suitable than a rigid plate for 
implantation into the constantly moving chest wall. 


SUMMARY 


A ease of breast cancer recurrent in the chest wall after radical mastectomy 
is described. A portion of the anterior chest wall was resected and the resulting 
full-thickness defect was closed with tantalum gauze covered by a flap of skin. 
The patient’s recovery was uneventful and she is well six months after operation. 
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ACUTE CARDIAC TAMPONADE 
CASE REPORT 


Victor H. Kaunirz, M.D., ANp JAMES D. MacCaut_um, M.D., Burrato, N. Y. 
(From the Surgical Service of Edward J. Meyer Memorial Hospital) 


ITH the increased frequeney of accidents, resulting when droves of hunters 

take to the fields and woods at the opening of the hunting season, wounds 
of the heart may be more common than is realized. The wound may be an 
obvious one in the chest wall, with active bleeding, or, if due to a small missile, 
may be apparently trivial. A small hemorrhage into the pericardial sac, how- 
ever, may be life threatening. Prompt recognition of this syndrome of acute 
pericardial tamponade is essential if lifesaving measures are to be instituted. 
Blalock and Ravitch’ described 1 case in which dramatic improvement resulted 
from removal of 30 ¢.c. of blood from the pericardial cavity, and another case 
in which removal of 11 ¢.c. had the same effect.2, This was the only treatment 
used in bringing these patients from a state of profound shock to one of well- 
being. 

The clinical picture of acute cardiae tamponade has been described accurate- 
ly a number of times.'*:*> The essential features are a picture of shock, together 
with an increased venous pressure and a quiet heart, in a patient who has sus- 
tained trauma to the chest. The patient is cyanotic and often is restless, due to 
cerebral anoxia. The heart sounds are faint, and fluoroscopic examination reveals 
a quiet heart, with a marked decrease in the usual amplitude of cardiae pulsa- 
tions. The pulse pressure is narrow, and the venous pressure elevated. These 
signs of decreased pulse pressure, increased venous pressure, and quiet heart are 
known as Beck’s triad.° All are due to cardiac compression as a result of the 
blood imprisoned in the relatively inelastic pericardial sac. This results in im- 
paired diastolic filling of the heart, with consequent diminished cardiac output. 
The veins of the extremities may not be dilated, since they do not have time to 
become weakened and distended.t. The neck veins, however, may be prominent 
and will fill from below. Measurement of the venous pressure will reveal it to 
be elevated. 

Elkin‘ advised immediate operation as soon as the diagnosis is made. Bigger® 
and Blalock and Ravitch! advised pericardial aspiration immediately, to relieve 
the tamponade. Blalock reasoned that, with a high mortality in operative treat- 
ment of wounds of the heart (approximately 50 per cent),® end results might 
be better if the simpler method of treatment were used first. Aspiration should 
be reserved for those patients without active bleeding into the chest wound or 
pleural cavity, in whom the symptoms and signs are due to tamponade, and not 
to active hemorrhage. If the blood reaccumulates in the pericardial cavity, a 
second aspiration is done after a short (15 minute) wait. If the picture of 
tamponade is not relieved, or recurs, operation should be carried out without 


delay. 
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Prompt treatment is essential, as the effects of the prolonged anoxia may be 
serious. Blalock’ reported a case of temporary acute renal failure in a patient 
in whom aspiration was delayed until 12 hours after wounding. The effects of 
prolonged anoxemia on the brain are well known. Thus early diagnosis and 
treatment are essential in preventing serious, if not fatal, consequences of 
eardiae tamponade. 

CASE REPORT 


A, A. (E.JS.M.M.H. No. 513441), a 35-year-old white man, was admitted to the emergency 
room on Oct. 21, 1949, about 2 hours after injury. While hunting pheasant with a group of 
men, on the first day of the hunting season, he was accidentally shot. He received the blast 
of a 12 gauge shotgun, loaded with No. 5 bird shot, in the trunk, anterior chest, shoulders, 
and arms, sustaining multiple small puncture wounds. He dropped to the ground, was picked 
up by his companions, and brought to the hospital. There was no loss of consciousness, nor 
did the patient complain of pain. Past history was noncontributory. 

On admission the patient presented a shocklike picture, with cyanosis, dyspnea, restless- 
ness, and thirst. The temperature was 101.4°F., pulse 120, respirations were 32, and blood 
pressure was 80/60. There was a frequent wet-sounding but nonproductive cough. There 
were multiple 2 by 2 mm. puncture wounds over the anterior surface of the abdomen, chest, 
shoulders, arms, and forearms. The neck veins were somewhat distended and filled from 
below. There was a puncture wound in the fourth interspace just to the left of the sternum, 
and there were 2 similar wounds close to the midline at the junction of manubrium and body 
of the sternum. Breath sounds were normal throughcut, with occasional fine riles at the right 
base laterally. Heart sounds were distant. There were no murmurs or other adventitious 
sounds. The abdomen was flat and soft, without tenderness. No organs or masses were 
palpable. Examination of the extremities was negative, except for the superficial wounds 
just mentioned, in some of which round foreign-bodies were palpable. 

Laboratory Data.—Urine was negative, hemoglobin 13.5 Gm., red blood cell count 
millions, white blood cell count 25,000, with SO per cent polymorphonuclears. Electrocardio- 
gram showed regular rhythm, normal P waves, low voltage QRS, and biphasic T waves. The 
impression was supraventricular tachycardia and nonspecific, minimal ST-T changes. Chest 
roentgenogram showed a minimal pneumothorax (less than 5 per cent) at the right base 
laterally. There was no fluid level. The heart was not abnormal. There were several small, 
round, metallic foreign bodies seen in the soft tissues of the chest wall. 

The patient was given 0.015 Gm. of morphine, and 500 ¢.c. plasma and 500 ¢.c. whole 
biood, but the shocklike picture persisted. A diagnosis of possible cardiac tamponade due 
to hemopericardium was made. Aspiration was done through the fourth interspace, at the 
left sternal border, with removal of 130 ¢.c. dark blood, not under pressure, from the peri- 
eardial cavity. During removal of the blood, the patient’s condition improved markedly. 
The pulse became slower and stronger, the blood pressure rose to 110/70, the restlessness 
and cyanosis disappeared, and the patient velunteered that he felt better. During the follow- 
ing 12 hours, under careful observation, the blood pressure remained unchanged, the patient’s 
general condition remained good, and no further aspirations were considered necessary. The 
temperature and white blood cell count gradually returned to normal during the next 5 days, 
and the patient was allowed out of bed. Electrocardiogram on Oct. 25, 1949, was within 
normal limits, and roentgenograms on the same day showed a small amount of fluid in the 


4.8 


right costophreniec angle, with no evidence of pneumothorax, and normal heart size. He was 
discharged without symptoms cn the ninth hospital day. 
DISCUSSION 
Factors which led to the diagnosis in this case were the persistence of the 
shocklike picture, despite adequate sedation, in a patient with an apparently 
trivial wound of the anterior chest wall; the absence of profuse hemorrhage or 
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marked pneumothorax; the presence of decreased pulse pressure; evidence of 
increased venous pressure; and distant heart sounds. The treatment of peri- 
cardial aspiration was carried out within 5 hours of wounding. One aspiration 
was sufficient, and there were no sequelae. 

It is noteworthy that, during the time the diagnosis was in doubt, the patient 
received 500 ¢.c. of plasma and 500 e¢.e. of blood. This failed to benefit him, 
whereas immediate improvement took place upon aspiration. Cooper, Stead, 
and Warren® and Elkin’ have advocated fluid administration before the peri- 
cardial aspirations on an experimental and clinical basis, but it is apparent that 
removal of blood remains the most important therapeutic measure. 
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SIMULTANEOUS TOURNIQUET OR TEMPORARY LIGATION OF 
BOTH EXTERNAL CAROTID ARTERIES FOR RESECTION 
OF MALIGNANT LESIONS IN AND ABOUT THE MOUTH 


E. D. SuGARBAKER, M.D., anp H. M. Wixey, M.D., JeErrerson City, Mo. 


HE extirpation of malignant lesions in and about the oral cavity is fre- 

quently complicated by excessive bleeding. This circumstance may not 
only prove dangerous because of the amount of blood lost, but much more im- 
portant is the possibility that the operative field may become so obscured as 
a result of the bleeding that the extent of the tumor cannot be adequately 
visualized at all times. Should inadequate excision or transection of a malig- 
nant tumor occur, the patient’s opportunity for cure is usually lost. 

Adequate exposure and anatomic orientation are essential for all forms 
of surgery, but in few areas are they more difficult to maintain than in the 
oral cavity. In this area many vital structures are closely grouped together, 
and if it should be considered necessary to operate through the mouth an ad- 
ditional handicap is imposed. 

It has been a common practice for a number of years for surgeons to per- 
manently ligate the external carotid artery on the side of the oral cavity lesion 
to control bleeding during major surgical procedures. Usually this has been 
accomplished immediately preceding the attack on the mouth cancer. How- 
ever the anastomotic channels in and about the oral cavity are so numerous 
that even then one encounters considerable bleeding (Figs. 1 and 2). The 
permanent ligation of both external carotid arteries will often result in ex- 
tensive tissue devitalization and even necrosis of the tongue. When this has 
been accomplished an interval of several days has usually been permitted to 
elapse between ligations and even then healing of the parts supplied by these 
vessels may be very poor. 

For some time now we have been doing simultaneous ‘‘tourniquet’’ or 
temporary ligation of both external carotid arteries. We have been greatly 
impressed not only with the completely dry operative field resulting from this, 
but also with the markedly improved healing of parts as compared to healing 
with unilateral permanent ligation in past experience. It would therefore 
seem to be of value to mention this experience. 


OPERATIVE TECHNIQUE 


Exposure and temporary ligation of the external carotid artery is a rela- 
tively simple procedure if certain anatomic landmarks are kept in mind. The 
hyoid bone is a ready guide to the level of the carotid bulb, which lies slightly 
above or below this bone. The incision is made parallel to the anterior border of 
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the sternocleidomastoid muscle with the center of the incision at the level of the 
hyoid bone (Fig. 3, A). This incision is carried down through the subcutaneous 
tissue, the platysma muscle, and the deep cervical fascia, exposing the anterior 
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Fig. 1.—Profile diagram showing the anastomotic branches of the external carotid artery. 


border of the sternocleidomastoid muscle. The latter muscle is retracted pos- 
teriorly, and, by blunt and sharp dissection parallel to the course of the great 
vessels in the neck, the wound is deepened, exposing the internal jugular vein. 
The pulsating carotid vessels can be palpated beneath the jugular vein, which 
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lies superficial and slightly posterior to the carotid artery. Since the tributaries 
of the jugular vein at this level all enter its anterior medial aspect it will be 
unnecessary to ligate any of them if the vein is retracted anteriorly (Fig. 3, B 
and C). The jugular vein is freed along its posterior aspect and retracted 
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Fig. 2.—Full face diagram of the anastomotic channels connecting the branches of the right and left 
external carotid arteries. 
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anteriorly. The external and internal carotid arteries are then seen at their 
origin from the carotid bulb. In general the external carotid artery is the 
more anterior but this cannot be depended upon. Ligation of the internal 
carotid artery may result in hemiplegia in many elderly people, and even 
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Fig. 3.—A, Diagram illustrating the site of incision for external carotid ligation. B, Illus- 
tration showing the sternocleidomastoid muscle retracted posteriorly to expose the internal 
jugular vein. Note the tributaries to these vessels are all on its anterior aspect. C, Jugular 
vein retracted anteriorly, carotid bulb and internal and external carotid vessels exposed. The 
umbilical tape tourniquet is being passed behind the external carotid artery above the superior 
thyroid artery. D, Diagram showing the umbilical tape occluding the external carotid artery, 
and the method of holding it in place with a heavy cotton tie. 


temporary constriction will sometimes result in a rapid blood pressure drop and 
alterations in respiration. The anterior vessel is freed for a short distance 
until its first branches can be seen. The most easily identified is the superior 
thyroid artery, which arches up slightly and then turns downward. If no 
branches are found, the other carotid is dissected out until branches are identi- 
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fied. The internal carotid artery has no branches until it enters the cranial 
cavity and this knowledge is used in definitely identifying the external carotid 
from the internal carotid artery. After identifying the external carotid artery 
and its superior thyroid branch, a right angle clamp is passed behind it above 
the superior thyroid artery and an umbilical tape is passed behind the vessel 
(Fig. 3, C). This tape is then clamped snugly so that the tape occludes the 
artery (Fig. 3, D). A heavy cotton suture (No. 8) is then placed below the 
clamp and tied. The clamp is removed and the umbilical tape and ligature 
are cut, leaving the ends 1 to 2 em. long so that they can be easily identified 
for removal at the end of the operation (Fig. 3, D). This procedure is carried 
out bilaterally and the wound covered with a sterile gauze sponge held in place 
with towel clips. We have made it a practice never to place the ligature until 
branches of the vessel have been positively identified. The ligature is always 
placed between the superior thyroid and lingual branches, as this avoids any 
possible trauma to the carotid bulb region. We have seen a loosened atheroma- 
tous plaque just at the bifurcation block the internal carotid vessel following 
a permanent ligation of the external carotid just above the bulb. Each ligation 
should take only a few minutes to accomplish if done in this manner. When 
the resection of the oral cavity tumor is accomplished gloves are changed and 
the gauze sponges removed. The ligature is cut and the umbilical tapes are 
removed one at a time, observing the oral cavity wound for excessive bleeding. 
The wounds in the neck are finally closed with interrupted sutures of fine 
cotton. 

We have been pleasantly surprised at how little bleeding has oceurred in 
the oral cavity wounds after removing the tourniquets. The vascularity of the 
structures of the mouth is quite marked, even in small excisions, if preliminary 
earotid ligation is not done. Yet even following large resections the bleeding 
which occurs after release of the tourniquets is very slight. Of course all 
vessels whose lumens can be seen are tied off, but clotting, spasm, and edema 
appear to care for the remainder. 

The following brief case histories will serve as examples of procedures in 
which we have performed bilateral tourniquet ligation of the carotid arteries. 

Case 1.—J. G., a 76-year-old man, presented himself with the history of a sore on 
the right anterior tonsillar pillar of from ten to twelve months’ duration. Examination 
showed a lesion involving the anterior tonsillar pillar and the adjacent tonsil. On biopsy 
this proved to be an epidermoid carcinoma, grade 1. On May 11, 1949, this lesion was 
widely excised under endotracheal anesthesia after bilateral tourniquet ligation of the 
external carotid arteries. Bleeding was minimal at the time of operation and the opera- 
tive site healed rapidly. 

Case 2.—C. F., a 58-year-old white man, was admitted because of a lesion on the 
left upper gingiva which proved, on biopsy, to be an epidermoid carcinoma, grade 1. On 
Feb. 7, 1950, the left upper gingiva, adjacent palate, and buccal mucosa were excised. 
It was necessary to enter the left antrum to excise widely the tumor. Both external 
carotids were temporarily ligated before the excision. Little bleeding was encountered 
at the time of operation and the lesion was not obscured by blood at any time during the 


procedure. After removal of the tourniquets it was necessary to ligate one small artery. 
The palate and antral opening were left open and healing progressed satisfactorily. 
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This case is in marked contrast to other cases of similarly situated tumors 
which we have excised, in which only the ipsolateral external carotid artery 
was permanently ligated. Bleeding in this area is especially hard to control 
because of the retraction of the cut vessels under the edge of the bones of the 
palate and maxilla. 
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Fiz. 4 (Case 3).—Drawing of resected specimen showing the location of the tumor 
at the occlusal angle, involving the upper and lower gingiva, anterior tonsillar pillar, and ad- 
jacent soft palate and buccal mucosa. This area is highly vascular and exposure is difficult. 
The use of bilateral tourniquet ligation was of great value in its resection. 


CASE 3.—A. L., a 61-year-old white man, was admitted to the hospital because of 
an epidermoid carcinoma proved by biopsy involving the left occlusal angle (junction of the 
upper and lower gingiva), the adjacent tonsillar pillar, and the buccal mucosa. Both the upper 
and lower gingiva were involved. On Feb. 8, 1950, both external carotid arteries were 
temporarily ligated and a left upper neck dissection, left partial mandibulectomy, and 
excision of the posterior upper gingiva with adjacent buccal mucosa and left tonsil and 
anterior pillar were performed. A temporary tracheotomy was done at the end of the 
operation. Removal of the tourniquets resulted in no excessive bleeding. The post- 
operative course was uneventful. Fig. 4 is a drawing of the removed specimen. 


Case 4.—M. P., a 72-year-old white woman, presented herself with an exophitie car- 
cinoma involving essentially the entire right half of the tongue. On Dee. 22, 1949, a 
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right upper neck dissection was performed and a subtotal glossectomy with resection of 
the anterior tonsillar pillar and soft palate was done. Tracheotomy was performed at the 
end of the procedure to insure an adequate airway. Bilateral temporary external carotid 
ligation was performed before entering the oral cavity. As it was necessary to excise a 
portion of the left half of the tongue to stay well beyond the tumor, one would normally 
expect considerable bleeding. This was not encountered, and even after removal of the 
tourniquets no excessive bleeding occurred. The postoperative course was uneventful. 


DISCUSSION 


We have seen no ill effects from the temporary ligation of the external 
carotid arteries to date. The procedure has greatly facilitated accurate ex- 
posure and it has virtually eliminated frightening hemorrhage at the time of 
operation. While wound healing in a contaminated wound is always difficult 
to evaluate, it has been our clinical impression that the wounds heal more 
rapidly. Certainly from the theoretical standpoint the return of normal vas- 
cular channels to the operative site should promote more rapid healing. 

Bilateral tourniquet ligation of the external carotid arteries seems to find 
its greatest usefulness in those oral cavity operations which cross the mid- 
line, such as in Case 4, where it was necessary to remove more than half of the 
tongue. In tumors that have recurred after previous radiation this procedure 
should prove of value, as the blood supply may already be limited secondary 
to the radiation effect and preservation of the continuity of the external carotid 
artery may aid the tissues in healing. Certainly no further damage to the 
vascularity of the irradiated field should be added if it can be prevented. Be- 
‘ause of our success in bilateral ligation we now rarely do permanent ligations 
even in operations which are confined to one side of the neck or oral cavity, 
that is jaw resections, etc., feeling that it is always worth while to preserve 
normal anatomie and physiologic relations as much as possible. 


CONCLUSIONS 


A method has been presented for temporary ligation of both external 
carotid arteries which has proved of value in extensive operative procedures in 
and about the oral cavity. The procedure decreased bleeding, facilitated ade- 
quate exposure during the operation, and returned normal blood supply to the 
oral cavity. We have seen no ill effects to date and feel that the wounds have 
healed more satisfactorily than when permanent ligation has been performed. 
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Proper Evaluation of Mortality Statistics Following Partial 
Gastrectomy for Duodenal Ulcer 


N THIS country for the last fifteen years gastric resection has been the method 
of choice for the surgical treatment of duodenal ulcers. An important factor 
in overcoming the initial opposition to this method was the gradually diminish- 
ing mortality rate. It is most gratifying that the mortality in many hospitals 
has come down to a very low figure, probably due to more careful preparation 
of the patient, improvements in surgical technique and anesthesia, extensive 
use of blood transfusion and antibioties, and so on. 

However, it should be emphasized that some of the excellent statistics 
published recently are more apparent than real. It is not difficult to collect a 
large series of consecutive gastric resections for duodenal ulcers without a 
death, if 20 or even 25 per cent of the patients are treated by gastroenteros- 
tomy with or without vagotomy. In other words, this can easily be accom- 
plished if only the patients with a movable duodenum or ulcers not fixed to the 
pancreas are subjected to partial gastrectomy. Another factor that would 
tend to keep the mortality low is the exclusion of patients above 60 years of 
age. 

Unquestionably there are some nonresectable duodenal ulcers with severe 
inflammatory reaction around the common duct, and in these cases resection 
would entail too great a hazard. While the size of this group depends greatly 
on the technical skill of the surgeon, it can be stated definitely that in the 
experience of most clinies these cases are rare and should not comprise more 
than 2 to 3 per cent of the patients operated upon. Naturally, it is impossible 
to compare the operative results of one group with a resectability of 98 per 
cent, with another group with a resectability of approximately 75 per cent. 

It seems important to point out that cases in which careful pathologie 
examination of the excised specimen fails to show evidence of an active or a 
healed uleer should be exeluded from the statisties of gastrie resection for 
duodenal ulcer. Every experienced gastric surgeon knows that in spite of 
careful palpation patients are sometimes subjected to a gastric resection under 
the erroneous diagnosis of a duodenal uleer. Naturally these cases do not 
offer any technical difficulties and there should be no mortality. If they are 
combined with the ulcer cases, the statistical evaluation loses its value. They 
should be reported in a separate group. 

When we begin to compare mortality statistics of bleeding duodenal 
uleers, the picture is even more confusing than that of statistics in chronic 
duodenal ulcers. Some authors inelude in their statistics every case of bleed- 
ing uleer without regard to the severity of the bleeding. For example, they 
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include eases with a single though profuse hemorrhage (with collapse and a 
marked drop of hemoglobin) which stops automatically or after one or two 
transfusions. If this procedure is followed, the mortality rate for bleeding 
duodenal ulcers may be computed to be as low as 5 per cent. Such statistics 
give an entirely wrong and distorted picture of the seriousness of this condi- 
tion. 

At present a battle is raging between interventionists and noninterven- 
tionists in acute bleeding duodenal ulcers. No one will suggest that every 
patient with a profuse hemorrhage from a duodenal ulcer ought to be operated 
upon. In fact, the group requiring surgery is very small. However, the 
mortality rate in this small group is so high that it needs serious consideration. 
Without surgical intervention the mortality is not 5 per cent but close to 100 
per cent. In these unoperated fatal cases post-mortem examination usually 
shows an eroded blood vessel in the uleer base as the source of the bleeding. 
It is perfectly clear and needs no further discussion that in such eases an 
automatic arrest of the hemorrhage is out of the question. However, operative 
results in this type of case will always be poor, unless early intervention is 
decided upon. It is impossible to discuss this question here in detail. Great 
clinical sagacity is required in the proper selection of those cases which require 
surgery. A surgically minded physician and a medically minded surgeon offer 
the ideal combination in the handling of these cases. It is generally conceded 
(1) that operation must be decided upon before the patient is in extremis, and 
(2) in order to arrest the hemorrhage a gastric resection which ineludes the 
uleer must be performed, as loeal suturing or cauterization of the ulcer are 
useless procedures. It seems evident that any palliative operations (for 
example a Finsterer operation for duodenal ulcer or a Madlener operation for 
gastric uleer) will not arrest the hemorrhage. They are futile procedures. 

Another fallacy which interferes with the proper evaluation of results in 
bleeding ulcers is the fact that eases are included which belong to the group 
of chronic duodenal uleers. For instance, patients frequently are sent home 
after the bleeding has stopped. After they have completely recuperated, they 
are readmitted for partial gastrectomy. They are sometimes included in the 
statistics of bleeding duodenal ulcers, whereas they definitely belong to the 
group of chronie duodenal ulcers. 

These brief remarks tend to show the great importance of a proper 
classification of the uleer material. To use a ‘‘bon mot’’ of the late Lord 
Moynihan: ‘‘Statisties can prove anything, even the truth.’’ 


—Richard Lewisohn, M.D. 
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THE MANAGEMENT OF PERFORATING INJURIES OF THE COLON 
AND RECTUM IN CIVILIAN PRACTICE 


J. P. WoopHaALi, M.D.,* ANp ALTON OCHSNER, M.D.,+ NEw ORLEANS, La. 


HE greatest advance in colon surgery in World War II was the practice 

of exteriorization of the damaged colon or, when this was not possible, 
proximal decompression of the sutured bowel by colostomy. This method 
ideally fitted the requirements of combat surgery and, judged by the decrease 
in the mortality rates from colon injuries which occurred, resulted in great 
saving of human lives. Ogilvie,t Morgan,? Mason,’ Hurt, Hamilton,®> Coleock,* 
Taylor and Thompson,” * and many others have discussed the methods and 
results obtained by exteriorization of the colon in combat wounds. It was 
inevitable that the successful experiences reported would become widely 
known and that this practice would be applied to civilian life. Cutler® sug- 
gested this as early as 1945. At the Charity Hospital of Louisiana in New 
Orleans 23 cases of colon injury were treated during the years 1945 and 1946. 
Primary suture was used in 15 of these cases. But during 1947 and 1948 the 
influences of war surgery became evident because in 25 cases with colon injury 
only 5 were treated by primary suture. Although exteriorization or proximal 
decompression proved valuable in the treatment of battle colon injuries, an 
evaluation of the results obtained in civilian practice is essential. 

There is no doubt that, economically, exteriorization of colon injuries pro- 
duces a definite hardship for the civilian patient because it definitely prolongs 
therapy. But it is important to determine whether or not this method, when 
employed in civilian practice which permits continuous observation of patients, 
significantly lowers the morbidity and mortality rates when compared to other 
procedures. The present investigation is based upon a critical analysis of 55 
cases with perforated wounds of the colon and rectum admitted to the Charity 
Hospital in New Orleans from 1944 to 1948 inclusive. 

Mortality.—The mortality rates from perforated injuries of the colon and 
rectum generally have been high regardless of the type of therapy. Quite con- 
sistently those obtained in civilian practice have been higher than those ob- 
tained in battle casualties (Table I). 

In the present series of 55 patients operated upon who were proved to 
have perforating wounds of the colon or rectum, 11 died (20 per cent). Al- 
though a mortality rate of 20 per cent is still very high, it is considerably lower 
than those reported both from civilian and military practice (Table I). In 
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TABLE I. MortTAauity RATES IN COLON AND RECTAL WOUNDS 














NAME | YEAR REPORTED | MORTALITY RATE (%) 

Present series 1949 20 

Taylor and Thompson’, 8 1948 27 

Imes10 1945 26 re 
Hurt4 1945 33 Military 
Ogilviet 1944 53 

Wilkinson, Hill and Wright! 1946 79.3 

Elkin and Ward12 1943 53 \civitian 
Rippey?s 1941 62.5 





1944, Ogilvie reported a 53 per cent mortality rate in battle perforated colon 
wounds and suggested that the results could be improved by exteriorization of 
the colon and the use of better methods of resuscitation. 

Decreases in mortality rates by the use of these measures were reported 
by Imes, Hurt, and Taylor and Thompson. Prior to World War II the civilian 
mortality rates had not decreased much below those reported for World War I. 
But these reports generally antedate the recent major advances in surgery of 
abdominal wounds: resuscitation with blood, chemotherapy and antibiotics, 
improved anesthesia, and emphasis on electrolyte and fluid balance post- 
operatively. 

Incidence.—Age: The average age in the present series was 30.8 years, 
whereas in the fatal cases it was 36.5 years. It is suggested, therefore, that 
the prognosis is poorer in older persons possibly because they are more subject 
to cardiorenal lesions. 

Sex: Of the 55 patients, 44 (80 per cent) were males and 11 (20 per cent) 
were females. The respective mortality rates were 20.4 per cent and 18.1 per 
cent. 

Color: Thirty-six (65.4 per cent) were Negro and 19 (34.5 per cent) white. 
The respective mortality rates were 22.2 per cent and 15.7 per cent. Of all the 
abdominal wounds treated in the Charity Hospital between 1900 and 1942, 69 
per cent were in Negroes,’ which is approximately the same incidence in this 
series. 

Mechanism of Injury.—The mechanism by which the injury occurred varied 
considerably from falls to multiple gunshot injuries (Table IT). 

Single gunshot wounds form more than 1% the injuries in the present series 
and are associated with the low mortality rate of 10.3 per cent. Many were 
pistol wounds. Tearing and mangling of the intra-abdominal viscera are less 


TABLE II. INJURING MECHANISM IN 55 CASES 








MORTALITY 








CAUSE NUMBER DEAD (%) 
Gunshot 29 3 10.3 
Multiple gunshot 10 4 40.0 
Stab 7 2 28.5 
Shotgun 4 I 25.0 
Instrumentation via 3 1 33.0 

rectum 

Fall 1 0 
Penetration by glass 1 0 
Total 55 11 
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likely with this type of injury. In multiple gunshot wounds the mortality 
rate was 40 per cent, illustrating the seriousness of multiple wounds. Stab 
and shotgun wounds of the colon also earry a higher mortality rate in this 
series than single gunshot wounds. According to Imes’? and Taylor and 
Thompson,*® the injuring mechanism is not of particular importance in combat 
wounds. 

Shock.—The presence of shock in the patient when first seen and its per- 
sistence up to the time of operation is of great prognostic value (Table IIT). 
The mortality rates in the former group were 35 per cent and in the latter 
group, 100 per cent. 

TABLE III, SHock 











| NUMBER | DEAD | PER CENT 
Before surgery 20 7 35 
On arrival at operating room 4 4 100 





It is likely that more than 20 of these patients were in shock before sur- 
gery since the information was frequently omitted from the admission sheet. 
However, only 4 patients of the 55 were sent to the operating room in shock 
and all 4 died. In 3 of these it was not possible to correct shock before opera- 
tion, whereas in the fourth inadequate preoperative resuscitative therapy was 
used. Of the 3 in which adequate therapy was employed unsuccessfully the 
seriousness of shock either before or during surgical intervention is exempli- 
fied by the results reported by Jarvis and associates,'’ Imes,’® and Taylor and 
Thompson.’ One was bleeding from a severed renal pedicle; 1 had moderate hem- 
orrhage and marked fecal contamination; and 1 had peritonitis of 36 hours’ du- 
ration. In the preoperative preparation of the patient, the evaluation, control, 
and treatment of shock are of first importance. This can be done best by a surgeon 
experienced in treating traumatic cases. Several things are important: ready 
availability of blood, adequate transfusion therapy, stabilization of the systolic 
blood pressure over 100 mm. systolie for at least one hour, and no movement 
of the patient until circulatory stabilization has been reached. Abdominal pa- 
tients do not withstand movement well. Movement even to take roentgeno- 
grams should not be permitted until shock has been controlled. When the 
evaluating surgeon considers the patient able to withstand movement, then 
diagnostic procedures or surgery can be undertaken. 

Hemorrhage.—It appears likely that severe hemorrhage would increase the 
mortality rate. Although it was considered so important in earlier reports, it 
is of less importance in this age of blood banks and multiple transfusion 
therapy. Patients with hemorrhage from major vessels rarely reach the oper- 
ating room. There was but 1 in this series. In this patient the right renal 
pedicle was severed, with a fatal outcome. Bleeding from mesenteric vessels, 
bowel, and the solid organs usually can be corrected and the shoek controlled 
by multiple transfusions. The patient who does not respond to a rapid trans- 
fusion of 1,000 ¢.c. of blood is probably beyond help. The patient whose blood 
pressure rises with such a transfusion but who cannot maintain a stabilized 
pressure and a slowing pulse rate is a candidate for early surgery. 
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Time Lag.—As might be expected, the longer the time elapsing from injury 
to institution of therapy, generally the worse the prognosis (Table IV). 

The mortality rate in the group treated within the first 6 hours was slightly 
lower than the over-all mortality rate. In civilian practice most patients arrive 
at the hospital shortly after injury. Some eases in this group undoubtedly would 
not have survived the delay which is sometimes inherent in the tactical situations 
of combat. Also, the longer the lag period, the fewer the patients who will sur- 
vive to reach the hospital. The earlier the casualty is admitted to the hospital 
the sooner shock can be treated and the patient prepared for operation. 
Chemotherapy and antibiotics have eliminated much of the danger of delay 
and resulting peritonitis; however, peritonitis was responsible for the death 
in 6 of 11 fatalities in the present series. Imes believed that the extent of the 
wound and shock are of more importance than time lag, and this is probably 
true because there are undoubtedly many patients with minimal lesions in 
whom the prognosis is good even though considerable time elapses before insti- 
tution of definitive therapy, in fact, those who are seen first after considerable 
lapses of time usually survive. It is imperative, however, that penetrating 
wounds of the abdomen be admitted to the hospital as soon after injury as is 


possible. 
TABLE IV. TIME LAG 





LAG | MORTALITY 











(HOURS) CASES DEAD (%) _ 
0-6 3 6 15.3 
6-12 8 2 25 
12-18 2 ] 50 
24-48 aa 1 25 
51% days 1 0 
Unknown 1 1 ee 100.0 
Total 55 1 





Multiplicity of Wounds.—As appears obvious, injury to other intra-abdomi- 
nal viscera in addition to the colon increased the mortality rate markedly 
(Table V). Of the 55 eases in the present series, 32 (58.1 per cent) had injuries 
of other intra-abdominal viscera aside from the colon. The small bowel was 
injured in 22 eases. The other organs injured were: liver (6 cases), stomach 
(4 eases), kidney (4 eases), bladder (3 cases), and spleen (2 cases). Thus, in 











TABLE V 
| | | MORTALITY 

SERIES AND ORGAN INVOLVED CASES DEATHS (%) 
Present series 

Multiple organs 32 9 28.1 

Large intestine alone 23 2 8.7 
Taylor and Thompson? 

Multiple organs 39 12 31.0 

Large intestine alone 28 5 18.0 
Porritt16 . 

Colon and other viscera 263 69.0 

Colon alone 177 11.0 
Imes10 

Colon and other viscera 51 22 43.0 


Colon alone 32 2 6.0 
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two-thirds of the cases with multiple injuries the small bowel was involved. The 
low mortality rate in cases in which only the colon is injured is indeed striking. 
This reflects the minor nature of some of the perforations, lack of massive fecal 
contamination, the employment of adequate surgery, and control of peritonitis 
with chemotherapy and antibiotics. As would be expected in civilian practice, 
trauma to the head, neck, and extremities in addition to intra-abdominal or- 
gans was rare. This undoubtedly contributes to the low mortality rates ob- 
tained in civilians. 

Site of Colon Injury.—Injuries to the sigmoid and rectosigmoid carry a 
grave prognosis (Table VI). Of Taylor and Thompson’s 14 patients, 7 died. In 
the present series there were 9 patients with injuries of the sigmoid and recto- 
sigmoid of which 4 (44.4 per cent) died. Three died of peritonitis and 1 died of 
inadequately treated shock. Injuries to the ascending or descending colon are 
more likely to be single and therefore usually are associated with a lower 
mortality rate. On the other hand, injuries of the transverse colon, because 
of its relative central position in the abdomen, generally are accompanied by 
injuries to other intra-abdominal viscera and have a higher mortality rate. 
It is of interest that injuries of the extraperitoneal rectum, even though 3 were 
associated with injuries of the bladder and small bowel, caused no fatalities. 

















TABLE VI 
DEATHS 
SITE OF INJURY CASES NUMBER PER CENT 

Right colon 13 2 15.3 
Transverse colon 16 4 25.0 
Splenic flexure and 

descending colon 12 1 8.3 
Sigmoid and rectosigmoid 9 4 44.4 
Extraperitoneal rectum 5 0 0.0 
Total 55 11 








Preoperative Care.—The resuscitative and preoperative procedures used on 
the Tulane Surgical Service at Charity Hospital in the treatment of patients 
with abdominal wounds recently have been discussed by Dixon, Martin, and 
Ochsner.*’ Great emphasis is placed on the treatment and prevention of shock 
by means of replacement therapy with blood. Plasma is seldom used, and only 
when complete collapse is present on admission, but blood is given as soon as 
the patient can be matched for transfusion. Blood loss is best treated by 
blood replacement and shock responds best to transfusion therapy. The blood 
pressure, pulse, and general appearance of the patient are the indices used in 
evaluating the condition of the patient. The wounded patient whose shock 
does not readily respond to transfusion therapy usually is suffering from (1) 
concealed, persistent hemorrhage, (2) marked fecal contamination of the peri- 
toneum, (3) severe generalized peritonitis, or (4) thoracic or other wounds. 
The therapy is governed by the findings obtained by a carefully taken history 
and complete physical examination. Surgery is not urgent except in uncon- 
trollable exsanguinating hemorrhage or in massive evisceration. 
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The patient should not be moved until the blood pressure has been stabi- 
lized at 100 mm. systolic or better for at least 1 hour. After this, diagnostic 
procedures concerning the direction and position of foreign body, involvement 
of the urinary tract or thorax, detection and treatment of fractures and other 
wounds ean be performed with little risk if the patient is observed carefully 
to detect changes in his condition which may occur as the result of activity. 
Morphine should not be given until the extent of the patient’s injuries is deter- 
mined but it is of great value after a diagnosis has been made. An accumu- 
lated effect of morphine must be avoided. Oxygen is usually administered. 
Tetanus antitoxin or tetanus gas gangrene antitoxin is given to all patients. 

As soon as the patient is adequately prepared for operation, laparotomy 
should be done. Of the 55 cases in the present series, 39 (70 per cent) were 
operated upon within 6 hours of their injury. Only 4 of the entire group ar- 
rived in the operating room in shock. Adequate preparation can be given to 
most patients within a relatively brief period of time. 

Operatiwe Treatment.—Abdominal surgery is facilitated by good anesthesia. 
Endotracheal anesthesia employing gas-oxygen-ether is preferred. The prob- 
lems of respiratory obstruction are controlled best by this method. 

A generous incision is indicated always in exploration of the injured ab- 
domen. <A long paramedian incision is preferred to midline incisions, whereas 
the muscle-splitting rectus incision is used for the more lateral wounds. Good 
exposure is imperative. On opening the abdomen any source of hemorrhage 
should be sought for and controlled. Bleeding from the mesentery must be 
secured with preciseness so that the blood supply to the segment of bowel is 
not further endangered. Fecal contamination should next be controlled. In 
patients with wounds in the region of the ascending or descending colon loeali- 
zation of fecal contamination should begin upon opening the peritoneum by 
ignoring the small bowel and packing it away from the probable site of injury. 
No matter what method of treatment is selected, colon lacerations should be 
closed as encountered before other exploration is undertaken. When the retro- 
peritoneal tissues are contaminated by the injury or by surgery, external drain- 
age must be established. This is best accomplished by bringing drains out 
through a separate flank stab wound. Failure to perform a thorough explora- 
tion may be responsible for overlooked injuries. Ogilvie,’ in describing the 
technique of treating abdominal war wounds, advises, “‘a simple plan, a pur- 
poseful overhaul, a rapid repair.”’ This is equally applicable to the treatment 
of similar civilian wounds. 


METHODS OF TREATMENT 


In the present series a number of methods were used to treat perforated 
injuries of the colon and rectum (Table VII). The largest number (22) had 
primary suture of the injured bowel with a mortality rate of only 9 per cent. 
The 2 fatalities had multiple injuries and from the outset the prognosis in both 
appeared grave. 

Analysis of Primary Suture.—Of the 22 patients, 2 patients died, a 9 per 
cent mortality rate. Deaths occurred as follows: 
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CasE 1.—A 48-year-old patient with gunshot wounds of chest and abdomen suffered 
multiple perforations of the terminal ileum with 1 perforation of the anterior cecum. All 
were closed primarily. Death occurred in 24 hours from complications of chest wound— 
atelectasis and pneumonia. 

Case 2.—A 30-year-old patient had 3 gunshot wounds, 2 traversing the abdomen, and 
the other through the left thigh. ‘There were large lacerations of the right and left lobes 
of the liver, severance of some mesenteric vessels, 7 wounds of the jejunum and ileum, 
and 2 small perforations of the rectosigmoid. All were closed primarily. There was good 
supportive therapy. Death from peritonitis occurred on the eighth postoperative day. 


From the consideration of the cases treated by suture without concomitant 
exteriorization or proximal decompression it appears that probably the failure 
to use either of the latter methods was not responsible for the fatalities. The 
first patient undoubtedly died of thoracie injuries. The second patient, who 
also had multiple injuries and who died of peritonitis on the eighth postopera- 
tive day, might have been benefited by proximal decompression but the opera- 
tive procedure as it was required 4 hours and it is questionable whether it 
would have been advisable to have prolonged it any longer in a patient so 
severely injured as this one was. 


TABLE VII. METHODS oF TREATMENT 

















DEAD 
METHOD NUMBER NUMBER | PER CENT 

Primary suture 22 2 9 
Primary suture with proximal 10 6 60 

decompression 
Exteriorization 13 3 23 
Resection with exteriorization 3 0 
Resection with primary 2 0 

anastomosis 
Proximal decompression with 5 0 

incision and drainage of 

perineum (rectum) 
Total 55 11 





Of the 20 survivals, 9 had no complication, 7 had wound infection of which 
1 was severe, 2 had wound dehiscence, 1 developed a cul-de-sac abscess, and 1 
developed an external fecal fistula. 

The average hospitalization for the 9 patients who had no complications 
was 14 days, the shortest was 7, and the longest, 36. The patient who was 
hospitalized 36 days had a sequestrectomy of the right ilium performed during 
his hospital stay. The 7 patients with wound infections required an average 
hospitalization of 23 days, 9 days longer than the patients without wound in- 
fection. In the 9 patients who developed no complications only 2 had multiple 
injuries of intra-abdominal organs, whereas of the 7 with wound infection, 
5 had other organs as well as the colon injured. The patient with a cul-de-sac 
abseess was hospitalized 30 days, and the 2 patients with evisceration, 37 days. 
Only 1 patient had definite evidence of breakdown of the suture line. This 
was a 17-year-old colored male with 2 gunshot wounds of the left lower quad- 
rant. The only injury was a through-and-through perforation of the descend- 
ing colon. The intraperitoneal and extraperitoneal wounds were closed in 2 
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layers with quilting cotton and the retroperitoneal space was drained through 
a separate flank stab wound. On the tenth postoperative day feces drained 
through the flank stab wound. The abdominal incision was also infected. The 
following day exisceration occurred, and, in addition to repairing this, a trans- 
verse loop colostomy was performed. Seven days later evisceration occurred 
again and was repaired. He had a stormy febrile course for 34 days but on 
the thirty-ninth hospital day was discharged. Three months and 10 days after 
the performance of the colostomy it was closed without incident, the fecal 
fistula in the meantime having healed. 

Thus 11 (55 per cent) of the surviving patients in whom primary suture 
of the colon wound was done had complications. Of these, only 4 were severe 
and in only 1 was there evidence of breakdown of the suture line. Of the 22 
cases in which primary suture was employed, 9 or 40.9 per cent, were cases 
with multiple injuries. The incidence of the multiple intra-abdominal injuries 
for the entire series was 58.1 per cent, suggesting that there was a tendency 
to use primary suture in the less complicated eases. 

There are several points in favor of using primary suture: (1) it is a 
quick and simple method of repairing small colon wounds; (2) it is less shock- 
ing than exteriorization; (3) it shortens hospitalization; and (4) the margin 
of safety is great enough to warrant its use. It should be used for small 
wounds of the colon away from the mesenteric border. It should be used 
generally in the less complicated case but is also warranted in the obese pa- 
tient when exteriorization is difficult or in any patient in whom shock and 
operating time are factors of importance. Finally, the safety factor has been 
inereased by the use of penicillin, streptomycin, and sulfadiazine parenterally 
and sulfathaladine orally after intestinal suction has been discontinued. 

As mentioned previously, the recent trend in the treatment of perforated 
colon injuries, especially in military casualties, has been away from primary 
suture and toward exteriorization and proximal decompression. The published 
results substantiate the validity of this trend. However, the present series 
illustrates that civilian injuries cannot be compared with military injuries 
without reservation. 

Surgery of military abdominal wounds was frequently performed in the 
forward areas during World War II. The operating surgeon was usually un- 
able to keep and observe his patient through to convalescence. The use of 
primary suture under such circumstances was not warranted and exterioriza- 
tion of colon wounds proved to be the best method of therapy under these 
circumstances. On the other hand, a civilian with a colon injury usually is 
admitted to a good, permanent hospital within a short period of time after 
receipt of the injury. Resuscitative and preoperative measures ean be insti- 
tuted quickly and continued uninterruptedly. Postoperatively also continuous 
supervision is possible which permits prevention, early detection, and correc- 
tion of complications which influence morbidity and mortality. 

The results in combat surgery cannot compare with those obtained in this 
series. Hurt* reported 39 cases with a 33 per cent mortality rate, treating none 
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by primary suture. Ogilvie’ reported 18 cases of primary suture with 8 deaths, 
and further stated that 2 of the deaths could have been avoided by proximal 
cecostomy or colostomy. Porritt?® reported 13 cases of primary suture when 
the colon alone was injured, with a 23.1 per cent mortality rate. Imes treated 
25 eases of war wounds of the colon by primary suture with apparently no 
suture line breakdown. Taylor and Thompson’ quoted Imes as saying con- 
cerning primary suture and primary suture with proximal decompression, 
“From our experience and from what I was able to gather I had a definite 
belief that many of the perforations would have fared better if they had been 
treated by that method. As to the size of the perforations which might best 
be sutured, I would say any one under four centimeters in diameter, although 
that is a purely arbitrary figure. I think the location of the perforation in 
relation to the mesentery is important, since for obvious technical reasons 
those involving the mesenteric portion of the bowel cireumference are more 
difficult to close satisfactorily.” 


Of the various reports on military colon injuries only Imes recommended 
primary suture with any enthusiasm; however, Ogilvie,t Gordon-Taylor,® and 
Taylor and Thompson,” * believed that it had a limited place in the treatment 
of war wounds of the colon. 


In general, primary suture was used infrequently in combat surgery. 
When it was used it was reserved for the smaller wounds and mortality rates 
were definitely lower than when other methods were employed. It is apparent 
that primary suture of colon wounds is an excellent method, giving consist- 
ently good results when used properly. 

Primary Suture With Proximal Decompression.—Of the 55 cases in the 
present series, 10 were treated by primary suture and concomitant proximal de- 
compression, of which 6 (66 per cent) died. The deaths are as follows: 


Case 1.—A 39-year-old man was operated upon 16 hours after he had received a stab 
wound of the left upper quadrant. There were much free feces. Peritonitis was present. 
There was a perforation of the transverse colon, incomplete division of the descending 
colon, and superficial laceration of the jejunum. All were repaired with cecostomy. The 
patient was in shock during surgery. He received 2,500 ¢.c. blood. Death occurred 18 
hours after surgery from peritonitis, shock, and overdosage of morphine. This patient was 
an extremely poor risk, with 2 injuries of the colon and massive contamination of the 
peritoneal cavity with feces. Undoubtedly the persistence of shock in spite of adequate 
therapy together with the depressing effect of morphine in such a sick individual was 
responsible for his death. It is possible, however, that the prolongation of the operation 
by the performance of a cecostomy in such an individual may have contributed to his 
death. It probably would have been simpler to have converted the colon wound into a 
colostomy. 


Case 2.—-A 33-year-old man with a gunshot wound of both thighs and perineum was 
operated upon while still in shock. One hole in the terminal ileum and 1 in the rectosig- 
moid were closed. A sigmoid spur colostomy was performed. The patient died immedi- 
ately following surgery of shock which had never been properly treated. This fatality 
was probably avoidable had the patient been prepared properly before being subjected to 
laparotomy. However, he had extensive injuries—not only the 2 injuries of the intestine, 
but also injuries of both thighs. 
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Case 3.—-A 33-year-old patient had an accidental perforation of sigmoid with rectal 
dilator elsewhere, and was operated upon in shock 36 hours after injury. The rent in the 
sigmoid was closed with proximal sigmoid loop colostomy. The patient died 9 hours after 
surgery of peritonitis and shock. It is questionable whether anything could have saved this 
patient when he was first admitted to the hospital because of the extensive peritonitis asso- 
ciated with the long lapse between bowel perforation and admission. 


Case 4.—A 55-year-old patient had a gunshot wound of the lower abdomen. The time 
lag was unknown. There was transection of three-fourths of the jejunum at 1 point, and a 3 
em. perforation of the sigmoid. End-to-end anastomosis of the jejunum and closure of the sig- 
moid rent with proximal sigmoid loop colostomy were performed. The patient died of 
peritonitis and shock on the second postoperative day. 

Case 5.—A 35-year-old man had 3 gunshot wounds of the upper back, mid-back, and 
arm. Lacerations of the spleen, left kidney, and transverse colon were found. Injury to 
the left diaphragm and transection of the spinal cord were present as well. The spleen 
and kidney were excised. The transverse colon and diaphragm were sutured. A proximal 
right transverse loop colostomy was performed. Postoperatively, paralysis of the lower 
extremities was present to death. Left hemopneumothorax was present. The patient died 
on the fourteenth postoperative day of pneumonia. This patient had very severe injuries 
of thorax, abdomen, and spine. It is remarkable that he survived 14 days, and yet tragic 
that he succumbed at that time due to pneumonia. 

CASE 6.—A 23-year-old patient had ar upper abdominal gunshot wound. A small 
laceration of the liver and 3 lacerations of the hepatic flexure were found. A branch of 
the middle colic artery was severed and between 1,500 to 2,000 ¢.c. of blood was aspirated 
from the abdomen. The hepatic colon lacerations were closed and cecostomy performed. 
The patient eviscerated on the fifth postoperative day and diéd of peritonitis 6 days later. 
This patient was also severely injured. It would have been better had the colon wounds 


been converted into a colostomy. 


Complications: It is unfortunate that a procedure which is theoretically 
and practically so sound should give such poor results. As suggested, however, 
it is likely that the results would have been better had other methods been used 
in some of the cases. Of the 10 patients treated by primary suture and proxi- 
mal decompression, 4 survived, 2 of whom had other intra-abdominal injuries. 
There were 3 colostomies and 1 cecostomy. The cecostomy closed spontane- 
ously. One colostomy was closed 2 months and another 8 months after the 
initial injury. In the latter case complications with the colostomy delayed its 
closure. One patient with a colostomy was treated elsewhere. In 8 of these 
cases the major colon wounds were of the left one-half. 

Primary suture with proximal cecostomy or colostomy has the advantage 
of diverting the fecal current from the sutured colon and reducing the intra- 
luminal pressure. Its disadvantages are practically the same as those of ex- 
teriorization with a lowering of the safety factor. The indications for primary 
suture with proximal decompression in preference to exteriorization are: 
injuries of the ascending or descending colon in which primary suture alone 
is contraindicated and mobilization might be shocking or might open clean 
tissue planes, and in the sigmoid or rectosigmoid when exteriorization is im- 
possible and primary suture alone contraindicated. 

Taylor and Thompson believed that this method is applicable to any 
portion of the colon and preferred it to exteriorization when the time and 














Volume 29 RECENT ADVANCES IN SURGERY 815 
Number 2 
manipulation required to exteriorize the damaged colon might endanger the 
patient. It is not indicated in the treatment of extensive injuries of the colon. 
We have successfully employed primary suture of the posterior wound of the 
ascending colon with an anterior cecostomy of the anterior wound. Jarvis’ 
has had a similar experience. There was no evidence in the cases reported that 
any suture line had broken down. There is a tendency to use proximal de- 
compression of small wounds of the colon when the surgeon is not confident 
that he has sutured healthy bowel. Conservatism under such circumstances 
is fully justified. It should be pointed out that when decompression is per-.- 
formed, it should be done as close to the injury as practical. This avoids fluid 
loss and is more likely to cause formed stool. 

Exteriorization.—Of the 55 eases, 13 were treated by exteriorization with 
3 (23 per cent) deaths. An analysis of the deaths is as follows: 


Case 1.—A 45-year-old patient had a slashing stab wound transecting the transverse 
colon and anterior walls of the stomach, and severance of some gastrocolic vessels. There 
was marked fecal contamination. The stomach was repaired. The ends of the colon were 
brought out as Mikulicz colostomy. The patient died in shock resulting from blood loss 
and peritoneal contamination 27 hours after surgery. 


CasE 2.—In an 18-year-old patient with shotgun blast of the abdomen the right kidney 
was shot off the pedicle. There was extensive laceration of the transverse colon. The kidney 
pedicle was secured and the colon exteriorized.. The patient died of blood loss on the table. 


Casr 3,—A 43-year-old patient had a gunshot wound perforating the transverse colon 
and jejunum at the ligament of Treitz. The jejunum was repaired and the colon exterior- 
ized. The patient died on the eleventh postoperative day of atelectasis, pneumonia, uremia, 
and peritonitis. 

The first 2 fatalities were probably unavoidable and were due to the extent 
of the injuries. Exteriorization certainly seemed to be the best method of 
treating the colon injuries. The last fatality might better have been treated 
by simple suture of the intestinal injuries. It is possible that had this been 
done the fatal outcome might have been avoided. 

Complications: Of the 13 eases in which exteriorization was used, 10 pa- 
tients survived. One patient was transferred to another hospital on the third 
postoperative day in good condition. Nine cases were followed. Three colon 
wounds were made into colostomies. There were 2 wound infections. The 
colostomies were closed an average of 52 days after injury. 

Six colon wounds were closed and then exteriorized with the following 
results: 3 exteriorized colon wounds opened spontaneously. Colostomy 
closures were performed an average of 37 days after injury; 1 exteriorized 
colon was surgically returned to the abdomen on the ninth postoperative day 
without incident; 1 insufficiently exteriorized colon gradually withdrew into 
the abdomen spontaneously without incident; 1 exteriorized colon proved to 
be strictured when surgically replaced, and intestinal obstruction resulted. 
Colostomy was performed. The area was excised and an end-to-end anastomo- 
sis was done 43 days after injury. 

Eight of these 9 cases were of the transverse colon and 1 was of the 
splenic flexure. Exteriorization was used principally in the mobile segment 
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of colon. Although 7 of these 9 cases suffered multiple injuries, in 6 the 
wounds of the transverse colon were small and primary suture could have been 
performed quickly and accurately with avoidance of increased hospitalization, 
increased demands on nursing service, and secondary operation. That 3 of 
the sutured colons broke down upon the abdominal wall should not be taken 
as evidence that such would have occurred intra-abdominally since the 2 
environments are so dissimilar. It can be seen from even these few cases that 
exteriorization while performing the function of removing a structure of pos- 
sible contamination from within the abdomen is not without complication. 
The complications that have been reported with exteriorization are: wound 
infection; evisceration; intraperitoneal, extraperitoneal, and subdiaphragmatic 
abscesses ; intestinal obstruction; and retraction of the colonic stoma.” © * *® *% 
In addition to such postoperative complications of colostomy, mobilization for 
exteriorization tends to be a shocking procedure.’ These are mentioned in 
passing only to point out that putting the injured bowel on the abdominal wall 
by no means cures the patient without continued observation, care, and opera- 
tive procedures. It should be mentioned, however, as Taylor and Thompson 
pointed out, that colostomy closure in war wounds carried no mortality rate. 
In World War II Ogilvie reported a 64 per cent mortality rate with this 
method, Hurt 50 per cent, Porritt 28.4 per cent, and Taylor and Thompson 42 
per cent. It is likely that exteriorization was used in the more difficult cases 
since these mortality percentages (excepting Porritt) are markedly higher 
than the over-all mortality rates recorded in Table I of this paper for these 
authors. In brief, exteriorization of colon wounds during World War II re- 
duced previous mortality rates but was still associated with considerable mor- 
tality and morbidity. 

Exteriorization should be reserved for major wounds of the colon in seg- 
ments in which mobilization can be easily executed. It should not be used for 
wounds better treated by primary suture or primary suture with proximal 
decompression. 

Resection With Exteriorization.—Of the 55 eases there were 3 in which the 
injured colon was resected and exteriorized with no fatalities. 

CasE 1.—A 51-year-old white man weighing 252 pounds had a gunshot wound of the 
right upper quadrant with laceration of the liver and 4 holes tearing the hepatic flexure. 
The holes were closed in the hepatic flexure. The flexure was mobilized, and 8 inches of 
colon were excised. The ends were brought out at either end of the upper abdominal 
transverse incision. The large liver laceration was packed with Gelfoam. There was a 


stormy postoperative course with atelectasis and pneumonia; incision and drainage of the 
subhepatic abscess was done on the eleventh postoperative day. Colostomy closure was done 


3 months and 7 days after injury. 


CasE 2.—A 21-year-old patient had a shotgun blast wound of the left flank. Surgical 
procedure was excision of the left kidney, resection of a 6 inch segment of jejunum with end- 
to-end anastomosis, and resection of a mangled segment of descending colon with ends 
brought out as colostomy. There was left tension pneumothorax and wound infection. 
The patient was discharged on the twenty-first postoperative day to return to home state, 
and left in ambulatory condition. 
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CASE 3.—A 28-year-old obese white man had multiple perforations of 1 segment of ileum, 
destruction of another segment, and a 3 inch by 2 inch laceration of the cecum due to 
gunshot wounds. The ileum was treated by both closure and resection. ‘The cecum could 
not be mobilized outside of abdomen. The right colon was resected and a spur was made 
between the ileum and colon, with the ends of each exteriorized. A spur crushing clamp 
was applied 4 weeks postoperatively. Ileal and colonic fistulas persisted. These were 
closed approximately 544 months after injury. 


These cases illustrate the use of resection and exteriorization in relatively 
severe or difficult situations. All 3 patients were desperately ill postopera- 
tively, a reflection of the severity of the wounds and the extensive surgery 
used. Procedures of this type are forced upon the surgeon by the magnitude 
of the colon injury. It should be noted that obesity played an important role 
in 2 of these cases, a not uncommon complication of civilian surgery. 

Resection With Primary Anastomosis.—Of the 55 patients with colon in- 
jury, 2 were treated by resection of the injured bowel followed by primary anas- 
tomosis of the 2 segments, and both patients recovered. 

Case 1.—A 40-year-old patient had a gunshot wound of the right upper quadrant, with 
three large rents of the hepatic flexure and one tear of the ascending colon. A large retro- 
peritoneal hemorrhage was present behind the right colon. A right hemicolectomy with 
end-to-side ileotransverse colostomy was performed with stab wound drainage of the right 
gutter. Wound infection, partial evisceration, and subhepatie extraperitoneal abscess com- 
plicated the postoperative course, which ended with discharge on the fifty-fourth hospital 
day. 

CAsE 2.—A 36-year-old patient with a gunshot wound of the right upper quadrant had 
marked extravasation of blood and feces behind the right colon, one rent 1 em. by 3 em. in 
the ascending colon, and two 1 cm. holes in the posterior cecum. Right hemicolectomy was 
performed with side-to-side ileotransverse colostomy. The patient was discharged on the 
fourteenth postoperative day after an uneventful course. » 


Resection and anastomosis has not been done frequently in surgery of 
colon wounds since it is generally associated with a prohibitive mortality. It 
is occasionally justifiable in large wounds of the right colon or when the blood 
supply of a colon segment is endangered. Usually it is better to avoid this 
major procedure and, when possible, do a resection and exteriorization or 
exteriorization. 

Extraperitoneal Rectal Wounds.—There were 5 patients with extraperito- 
neal rectal wounds, all of whom recovered. Three of the five had wounds involv- 
ing the bladder and small bowel. All patients had sigmoid loop colostomy with 
drainage of the rectal wound by incision of the fascia propria and blunt dis- 
section of the rectum and retrorectal spaces. The coceyx was not removed in 
any case nor was the rectal wound sutured. One fistula resulted which lasted 
some 5 months. The treatment of rectal wounds has been thoroughly consid- 
ered by Taylor and Thompson in their collective review. The first and most 
important point in the care of a rectal wound is not to miss the diagnosis, since 
proper treatment is followed by excellent results. There is no difference 
between civilian and military treatment in regard to rectal wounds. 

When this small series is divided further into cases by year the factor 
of chance enters strongly as an influence on the mortality rate. These 5 years 
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cover a period of transition from war to peacetime activity. During this time 
a hospital blood bank was established and penicillin and streptomycin were 
released for general use. In 1944, colon patients were treated with sulfathia- 
zole postoperatively and no blood bank was available. By 1948, multiple 
transfusions were readily available and the postoperative patient received 
sulfadiazine, penicillin, and streptomycin. In 1947, 3 colon patients died of 
peritonitis but none received streptomycin, though it was available at the time. 
It is our clinical impression that streptomycin has been of great value in help- 
ing to control peritonitis. The 3 patients who had resection with exterioriza- 
tion and the 2 who had resection with primary anastomosis were all treated 
in 1948, a year in which no deaths occurred from colon injury in this hospital. 
It is likely that the advantages of the antibiotics in combination with good 
supportive therapy will permit safely more definitive treatment of the severely 
injured colon than was previously possible. 


TABLE VIII. ANALYSIS OF CASES AND DEATHS BY YEAKS 


DEATHS 




















YEAR CASES NUMBER oe PER CENT 
1944 7 4 57.1 
1945 9 1 11 
1946 14 3 21.4 
1947 12 3 25 
— 1948 13 0 ee | 
Se ae eee eee 
DISCUSSION 


The factors which affect the prognosis of colon injuries in civilian prac- 
tice are not essentially different from those encountered in war surgery. 
Combat wounded tend to be younger and in poorer immediate physical condi- 
tion than civilian patients, the latter point depending on how long the soldier 
had been in action before injury. The older civilian patient is more likely to 
have cardiorenal complications postoperatively. Multiple gunshot wounds 
were suffered by only 10 of these patients with a 40 per cent mortality rate. 
This, when compared to the 10.3 per cent mortality rate occurring in the 29 
patients who were injured by a single gunshot wound, emphasizes the impor- 
tance to prognosis of the extent of damage incurred by the patient. Further, 
in this series, the 35 per cent mortality rate suffered by those in shock before 
surgery supports Imes’ contention that the extent of the wound and shock is 
more important than the time lag. However, it should be remembered that a 
short time lag helps to negate these 2 factors by bringing the patient to treat- 
ment earlier. Time lag should not be ignored since fecal contamination with 
resulting peritonitis increases with the passage of time and peritonitis remains 
a leading cause of death in colon injuries. Trauma to intra-abdominal organs 
in addition to the colon markedly increases the mortality rate in civilian prac- 
tice just as in combat surgery. This is a direct result of the increased incidence 
of shock, hemorrhage, peritoneal contamination, extended operating time, and 
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irreparable damage present in some combination in such wounds. The greater 
mortality rate under these circumstances is to be expected and in many in- 
stances death is unavoidable. 

Primary suture of the bowel was performed 22 times with 2 deaths. Only 
1 case with primary closure was followed by an external fecal fistula, appar- 
ently the result of the breakdown of the suture line. The dreaded complica- 
tion of colon surgery, necrosis, and leakage at the suture line with formation 
of an internal fecal fistula resulting in peritonitis, abscess formation, sepsis, 
and death, did not occur in this series. If primary suture is reserved for the 
small antimesenteric wounds with adequate débridement of the injured area, 
good results will uniformly be obtained. The common colon injuries seen in 
civilian practice are the puncture wounds produced by the pistol or revolver 
or the laceration with clean-cut edges produced by a knife. These are simply 
treated by primary suture and there is no need to exteriorize them. Wounds 
of the mesenteric border and large lacerations are technically greater prob- 
lems and some other method of treatment should be selected by the surgeon. 
Most eases in which primary suture was done were treated before penicillin 
and streptomycin were available. The more minor complications such as 
wound infection should decrease materially with the proper use of these anti- 
bioties. 

It is a primary purpose of this paper to point out that the wartime prac- 
tice of exteriorization of colon wounds has been earried over into civilian prac- 
tice too wholeheartedly for the patient’s greatest good. Exteriorization was 
employed in 13 eases with 3 deaths. At least 6 of the wounds so treated could 
have been closed primarily without danger. Failure to do this, in reality be- 
ing overecautious, exposes the patient to increased morbidity, hospitalization, 
economic loss, and secondary operation needlessly. We feel that in civilian 
surgery exteriorization should be reserved for major colon wounds of the 
easily mobilized segments. 

With the introduction of penicillin, streptomycin, and multiple transfu- 
sion therapy in addition to previous adjuncts to good supportive therapy, 
more radie¢al definitive therapy of the fixed portion of the colon may be safe. 
Of the 13 colon injuries treated in 1948 and without a fatality, 3 were treated 
by resection and exteriorization and 2 by right hemicolectomy and primary 
anastomosis. It is apparent that there is a trend toward more radical and 
definitive treatment of the seriously injured segment of colon. For the right 
eolon, at least, right hemicolectomy with primary ileocolonic anastomosis is 
at times desirable. 

SUMMARY 


A series of 55 cases of perforating injuries to the colon and rectum with a 
20 per cent mortality rate has been reviewed. Age, single or multiple gunshot 
wounds, time lag, shock, and multiplicity of intra-abdominal injuries are sig- 
nificant factors affecting prognosis. 

Various types of therapy were used. Primary suture alone was employed 
in 22 cases with a mortality rate of 9 per cent. Primary suture of small anti- 
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mesenteric wounds of the colon is a safe procedure. Primary suture with proxi- 
mal decompression was used in 10 cases with a 60 per cent mortality rate. 
This method is advised in the fixed colon when primary suture is contraindi- 
eated and mobilization for exteriorization is impossible or might endanger 
the patient. Neither method is applicable to major colon wounds. Exteriori- 
zation was used in 13 cases with a 23 per cent mortality rate. Many of these 
patients could have been more profitably treated by primary suture. Ex- 
teriorization is advised for major wounds of the easily mobilized segments of 
colon and should not be used for injuries which could be treated by the simpler 
method of primary suture. 

It is possible that with the use of antibiotics and modern supportive 
therapy the more radical definitive methods of treating major colon wounds 


will find greater application. 
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